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Preface 


Thanks to God who helped us to introduce one of our 


famous series “El Moasser" in mathematics. 
We introduce this book to our colleagues. 


We also introduce it to our students to help them 


study mathematics. 


In fact, this book is the outcome of more than thirty 


years experience in the field of teaching mathematics. 


This book will make students aware of all types of 


questions. 


We would like to know your opinions about the book 


hoping that it will win your admiration. 


We will be grateful if you send us your 


recommendations and your comments. 


ACT 


* Summary for differential & integral calculus. 


* Multiple choice question bank. 

* Practice exams. 

9 School book examinations. 

* Egypt exams (2017 : 2020 first and second sessions]. 


* Al-Azhar exams (2019 , 2020 first and second sessions]. 


Summary 
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Differential & Integral calculus 


Summary A- Differential & Integral calculus 


Important notes related to (e) 


Тһе Nabier's constant e is an irrational number »2 « e «3 » 
е=1+ -L + JL. =} L (Taylor’s series) 


1 
L'e B aob 


e = 2.71828 


© The natural exponential function : 


(f :IR — IR* where f (Х) =e*] 


is exponential function whose base is e and it is 
one - to - one its domain = R » its range = IR* » 


its curve passes through (0 » 1) » (1 »e) 


© The natural logarithmic function : 


[f :IR* + R where f (X) = In X | 


is logarithmic function of base "e" (log, X = In X) and it is one - to - one function its 


domain IR* › its range = R its curve passes through (1 »0) » (e » 1) 


1 | 


From the previous we get : Lim In Х= о, Lim, In X = — o9 | 


Remarks 


© Some properties of natural logarithm : 


if X;yCIR* , n ER under condition the base of the logarithm CIR* — {1} ; еп : 


Line=1 2.11 1 = zero 

3.In X"=nInx Ae" X= x 

S.InXy 2In X 4 In y 6.n = =Inx-Iny 
_ ах - 

Blog, Ху. 8.In Xxlog,e-1 
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| Limits of functions related to the number e 
Li Шы 
МЕНЕЕ 


Remarks | 
1 


im In (1 
$. Lim 245777 = Jog eland pm 0329 21 
а 


| ЗҮЙН 
Derivative 


© Derivative of exponential and logarithmic functions : 


шах dy х _ 4x Фу X 
Lify=e > then =e 2.Шу-а then =a" ша 
3.ify=InX then 2% = 1. Д. If y = Іор X » then 2% = 1 jog e 

dx X a ах x “а 


© In general : 


1. Ify=ef™ еп 47 =f (Х)е/ C9 


2.1fy 2a/ O9 then 97 = f 092/09 Ina 


dy f © 
dx 109) 
dy f Qo 


4. If y = log, f (x) > then Ty = Fog 5196,6 


3. If y = In f (X) » then 


(y Summary 


Notice that 
olfy=In|f (9 shen 2 


6 If y =log, |f Col» then 7. 


© Differentiation of trigonometric functions : 


=: dy _ = ау 2 
Tif y = sin X » then 25 = cos X 2.1f y = cos X » then - sin X 
d d 
8.1fy = tan X » then 13 = sec? x Алгу = cot X » then 3 =- csc? X 


8.10 y = sec X » then ЧУ = sec X tan X 6.1 y = csc X » then $Z = — ese X cot x 


© In general : 


Tt y = sin (f (9) x) , then 23. = f (2) cos (f 00) 
2.1ty = cos (700) > йеп =—f CO sin (f 09) 
ЗГ y = tan (f (о) , then 132 f (Х) sec? (f (о) 
Aif y= cot (f) > then 97 = -f 09 ese? (f (00) 
S.I y = esc (f 00) » then = f (x) cse (f 09) cot (f C) 


6.1t y = sec (f (о) > then $2 =f (X) sec (f (0) (ап (f (о) 


Implicit differentiation 


Тһе derivative of a relation between two (or more) variables with respect to one of them 


without separating them. 


d 
=пу"7!,<® 


n 
d 
4Х an X=! bui у d 


ах ах 


Parametric differentiation 


If y = f (t) » X = g (t) are the parametric equations of a curve ; then : 


Notice 


dy dy, dt dy dx 
dX dt dX dt dt 


Differential & Integral calculus 


Higher derivatives of the function 


The derivatives starting from the second derivative are called higher derivatives and the 


ПЕТЕР oy ЗУ т) : TON 
п derivative is denoted as у" = аха" ТГ” (X) » where n is a positive integer. 


— Notice that 


dy ах а?у ах 
охе = ~ xE 

ЯХ dy ] but T 
dy dz dy d'y az? а?у 
4: ах 4Х ОШ 422 axi ах? 


"Chain rule can not be applied to find second derivative" 


d a 2 

ж ах [y Tx] = 1“ x derivative of the 2'd + 2"% x derivative of the 1“ 
су-4 (4y), dy dy ау ауу 
=¥ ax (ax) dx dx) Gx? Lad 


5 zd (eoa В 
© The rate of change of the slope of the tangent to the curve y = f (X) equals ix ( d x) = 
= = dy. 7; j 
e If y = (f og) CQ = f (в C9) » then $Z =f (в 00) -è CO 
© If y = sin a X »then y™ =a" sin (ax 82) 


© If y = cos a X » then y® =a" cos (a x 7) 


olf |y=sinaX |ог|у-соваХ |>then гаас n is divisible by 4 


Applications on first derivative (The equations of the tangent and the normal to a curve) 


If A (X, » y) is a point on the curve y = f (X) » then: 
© The slope of the curve at ! 
à point on it is the slope of 
the tangent to the curve at 
this point. 


1. The slope of the tangent to the curve at A 
-(4») 
ахХх1Іьур 
2. The slope of the normal to the curve at A 
-1 © The normal to the curve 
is the straight line 
perpendicular to the tangent 


at the point of tangency. 


dy 
Cog ues 


3. The tangent equation atA :| y y,"m(X-Xy) 
and the normal equation : | y — уул га (X-X) 
m 


Gal I / Y e (OW — Gil UY! ho — Jal Баш) уд | 9 


(y Summary 


Related time rates 


© If we have a relation between several variables X » y »z » then the derivative of this relation with 


ах „ЧУ. dz 


respect to time (t) gives the relation between the related rates of these variables : aT 


Increasing / moving away / expandin К 
E БАНЕР Ё as the time —> positive 


ing int lati 
See pouring into / accumulating iun 
X is Decreasing / approaching / 


— then $ 
shrinking / leaking / melting -> negative 


Remarks 


© Let X , be the intial value of variable X » and is the rate of change of X with 


0-0) 


-— dx 1 
respect to time is constant (i.e. NE constant value) » then after time (t) 


the magnitude of the variable X is given Бу: Х=Х + а 


© The distance between any two points : (Хү эу) ›(Х„›у„) isf -x) + (у-у)? 


© The volume of the bounded part between two concentric spheres » their radii lengths 


аге T, »r,— 1 л (5 - r) 


ах dy dz 
xyzt de xXz-ct dt x Ху 


© If k = X y z (Three variables) » then ке T 


© The distance between the point (X, » у) and the straight line 


la X, «Бу, +c] 
Ta? +2 


© If the measure of angle X in radian ; then : 


aX+by+c=Ois 


1461. cos x. 
9, d (cos X) _ d dx 
E ( біп X) x^ 


g, d (tan X) 2 dX 
ae - sec” X di 


— — 10 
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Area and perimeter of some geometrical figures 


Perimeter = 2 (X + y) 


Area=X xy 
x 
Perimeter = 4 / 
Square l жесі La 
T 2 
Perimeter = sum of side lengths 
Ага-4 xb xh 
Triangle : 
nip the product of any two sides 
ML M — 
x sine of included angle 
b 27 Perimeter = 2 (b, +b,) 
Parallelogram ? 
E Ч Areazb, xh, zb x h, 
AN Perimeter = 4 / 
Rhombus За / 7 Area = x h 
Қ мэн! 
ху =2 4х0, 
ac b 
5 Perimeter = sum of its side lengths 
Trapezium ass al 
Area = 2 (b, +b,) xh 
ранни rs 
Circle 2. 2Лг 
rea — JU 
Perimeter 2 2 r + l 
Ре 2. =, 19 rad „2 
Sector 544 Area = 2 {т ( 2 Өг т 
g E rad * X? _ Ө" 
where Ө“ = r'IRS Rm 
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(9 Summary 


Window in form x Perimeter = 3 X + 2 y 
of rectangle and Атеа= Ху+ i X? sin 60* 
equilateral triangle y y 1 {з 4 
on its top =Xy+-7 X 
x 
r=4x 
Window inform am Perimeter = X € 2 y +r 
of rectangle and M" T 
semi-circle on its y ҺЕ y = H M 2 
{ор Eo Area Ху+ 5 Лг 
=xy+ $ TX? 
Where n is the number of sides | Perimeter = nX 
Regular polygon 


and X is the side length. Жезді 1 nx2 cot x 
n 


Remember volume and lateral area and total surface area of some solids 


Solid Lateral area Total area Volume 
Cube 4{? 6(2 {3 
Cuboid 2(X+y)xz |2(Xy*yz*zX) Ххухх 
Right 5 
“ОСЛЫН dose 2Urh+20r teh 
cylinder -2Лг(һ%1) 
Sphere | Ke3 | --- алг 1 т? 
Right cone лгі лгі +л12 tmh 


=———э®2 
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, Base perimeter Lateral area Area of its base 
Prism х + sum of areas of x 
height its two bases height 
in 
222 L base area 
Regular perimeter Lateral area 3 
pyramid x + area of its base х 
. height 
slant height 


The critical | The critical points | 


If the function f continuous in the interval ]а » b[ » then it has a critical point (с of (с) 


where c € Ja » bf itj; (c) 20 | ог HO is not exist) 


The critical point at X = a must belong to the domain of the function 


i.e. f (a) is defined 


Increasing and decreasing of the function 


1. The function is increasing on an interval if the slope of the tangent to its curve at any 


point on it in this interval is positive. 


i.e. If f (X) > 0 for all the values of X € Ja » b[ » then f is increasing on this interval. 


2. The function is decreasing on an interval if the slope of the tangent to its curve at any point 


on it in this interval is negative. 


i.e. If f (X) <0 for all the values of X € Ja » b[ , then f is decreasing on this interval. 


SO we use the first derivative in steps of investigation of increasing and decreasing 


functions as follow : 


1. Determine the domain of the function. 


2. Find f (X) 


3. Find the critical point. (the points at which F(X) -0 or F(X is not exist) 


4. Determine the intervals of the domain by which these points divide the domain. 


9. Determine the sign of f (X) in each of these intervals and so the increasing intervals 


where [f (X) > 0] and the decreasing intervals where [f (X) < 0] 
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(9 Summary 


Local maxima and minima of function 


© Using the first derivative to identify the local maxima and minima 


If (c » f (c)) is a critical point of the function f which is continuous at c and there is 
an open interval around c where : 


1 ГО) >0ах<с >, f(X)<OatX>c › then f (c) is a local maximum value. 
2.f(X)<OatX<c › f(X)>OatX>c sthen f (c) is a local minimum value. 


3. If the sign of f (X) on both sides of c does not change » then the function has no local 
maximum or local minimum value at c 


€» Using the second derivative : 
If f is differentiable function twice on an open interval contains c where / (c) = 0 and 
1. Ғе <0 »then f (c) is local maximum value. 
2. fC) > 0 » then f (c) is local minimum value. 


% 
3. f (c) = 0 » then the 244 derivative test failed to determine the kind of the point (c » f (c)) 
if it is local maximum or local minimum value » in this case we use the first derivative 


test. 
е Remarks | ! 
1. The local maximum points and local minimum points are critical points 9 


but the converse is not always true. 


2. If the function f is only increasing (or decreasing) on an interval » so the function has no 
local maximum or local minimum in this interval. 


3. The critical point at which the first derivative = 0 


і.е. The tangent is horizontal at this point sometimes is called stationary point. 


4. The polynomial function of п" degree has at most (п — 1) local maximum ог minimum values. 


Steps to study the existence of the local maximum and local minimum 
values of continuous function not including the constant function : 


1. Determine the domain of the function. 
2. Calculate foo 


3. Find out the critical points (1.6. The points at which F(X) = 0 or not exist) ; let the 
X-coordinate of one of them be X 1 


4. Determine the type of the critical point if it is maximum or minimum by one of the next 
two methods. 
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Applications of maxima and minima 


To solve these questions » express the variable wanted to find its maximum or minimum 
value as a function in one variable » using the givens in the problem : then find the 
maximum or minimum of this function as explained before. 


Remarks 


2 
® То find the greatest volume (v) » put ix = 0 » and make sure that 1x «0 


е а 2 
© To find the smallest cost (c) put = = 0 з and make sure that I > О and so on. 


Absolute maxima and minima (Absolute extrema) on a closed interval 


Studying the absolute maximum and minimum values on a closed interval [a , b] 


If f is a continuous function on the interval [a » b] : 


1. Determine the critical points at which f (X) = zero or not exist and belongs to 
the interval [a » b] 


2. Find the values of the function at the critical points and the endpoints f (a) and f (b) 


3. Compare among the previous values » then the greatest value is the absolute maximum 
value on [a » b] and the smallest value is the absolute minimum value on [a › b] 


Remark | | 
If the function f is defined on the interval [a » b] and if : 9 
1700) »0 і.е. The function is increasing on the same interval » then : 

* The absolute minimum value = f (a) 
* The absolute maximum value = f (b) 
2. f(x) «0 і.е. The function 18 decreasing on the same interval » then : 
* The absolute minimum value = f (b) 
* The absolute maximum value = f (a) 


1| 59 — —3 


@ Summary 


Convexity of curves and inflection points 


© A continuous part of a curve is said to be : 


© Convex upwards "concave 
downwards" If the curve lies 
below all its tangents. 
у 


© Convex downwards "concave 


upwards" If the curve lies 


above all its tangents. 
y 


1. If f is a differentiable function on the interval |а » Ы » then the curve of the function f 
(a) Convex downwards If f is increasing on |а » b[ 


(b) Convex upwards If f is decreasing on Ја » b[ 


2. Let f be a differentiable function twice on the interval Ја » Ы 
(a) If f (X) » 0 for all the values of X € ]a » b[ » then the curve of f is convex 
downwards on the interval Ја » b[ 
(b) If f (X) « 0 for all the values of X € Ja » b[ , then the curve of f is convex 
upwards on the interval Ја 5 b[ 


© The point of inflection : 


The point C (c » f (c)) is an inflection point of a curve of a function f if the following is satisfied. 
1. The curve of the function f is continuous at C 
2. We can draw one tangent to the curve of the function at C Where : 
(a) f (c) EIR i.e. the tangent is inclined or horizontal. 
(b) f (с) = + ©° (denominator of f at the point C = zero) i.e. the tangent is vertical. 
3. The sign of foo changes before and after the point C і.е. [ f(o = 0 or not exist] 
Q Steps to study convexity intervals and inflection points : 


1. Find j (X) » then find the values of X which make j = 0 or not exist. 
2. Determine the sign of j (Х) to determine the intervals over which the function is convex 


upwards where | 7 (X) « 0] and the intervals over which the function is convex 
downwards where [ў 09» 0] 

8. Determine the inflection points from the obtained points at which the sign of j (X) 
changes around it. unless j (X) changes around any of these points » then it is not be 
considered an inflection point. 


— 16 
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Remarks | 


1. The inflection point at X = a must belong to the domain of the function ! 
1.6, f (a) is defined 


2, The inflection points are the points which separated between convex upwards and 
convex downwards regions. 


3. The tangent at the inflection point intersects the curve of the function. 

Д, The critical point of the function f is the point at which f (X) = 0 or not exist and if the 
sign of f (X) changes around this point › then it is a local maximum or minimum. 
Also we find that : 


The critical point of the function / is the point at which f o9 = 0 or not exist and if the 
sign of foo changes around this point » then it is an inflection point of the function f 


5. The inflection points of a function f which is differentiable twice is a local maximum or 
minimum of the function f^ 
6. If the point (c » h) € the curve of a function which is differentiable twice and 
(а) (c » h) is an inflection point » then f (c -0»/(су-һ 
(b) (с » h) is a local maximum or a local minimum or critical point » 
then f (c) 20 » f (c) « h 


- = 


Curve sketching of polynomial functions 


© Steps of drawing a curve of function f (where f is a polynomial of 3'4 degree or less) : 


1. Determine the domain of the function » then determine the symmetric of the function f 
if exist where : 


(a) (- X) = f (X) for every X € the domain 
2. The function is even and so the curve is symmetric about y-axis. 
(b) f (- X) = — f (X) for every X Ethe domain 
<. The function is odd and so the function is symmetric about origin point. 
2. Find out fX) > f CO 
3. Use f^ (20 to determine : 
(a) The increasing interval where [f (X) > 0] » decreasing interval where [f (29 < 0] 
(b) The points of local maximum and local minimum (if exist) where Ғо9-0 


(notice that the function is differentiable) and the sign of f (X) changes before and after 
this point. 


i6 IG / Y е (o — былау ФУ! etis- Ја, аш) уд | 17 


(y Summary 


Д, Use foo to determine : 
(а) The intervals where the curve convex upwards where [ Тод « 0] , the intervals where 
the curve convex downwards where [ foo »0] 
(b) The inflection point (if exist) where foo = 0 (notice that the function is differentiable 
twice) and the sign of foo changes before and after the point. 
5. Determine some assisting points in sketching as : 
(a) The point / points of intersection with X-axis 
(b) The point / points of intersection with y-axis 
(c) Some extra points by substitution by some values of X and get the corresponding 
values of f (X) 
6. Arrange the points we get in a table and represent them graphically then join these points 


taking in consideration the following : 


Sign of f (X) » foo Properties of the curve of function f | Shape of the curve 
f(X)>05 FOO »0 Increasing » convex downwards Р”, 
> % 
f(X)>05f 00«0 Increasing » convex upwards г 
х % 
О9<0>700>0 Decreasing » convex downwards Ye 
М bes 
f(X)<05f (<0 Decreasing » convex upwards м 


Indefinite integration 


e Some fundamental integrations (standard) 


1[ка4х=кХ+с (where k is constant) 

n+l 
2.[х"ах=&— +c (wheren#- 1) 

á “(ахыг 
3. (ax 4b) de Ve +с (where n z - 1) 
4.[еХах=еХ+с 
kX+b 

5. |. hax +с 
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x 
&.[a*ax- 3 +e 

Ina 
kX+b 


LJakX+baxe е 


klna hd 


8.Jlax-mlxlsc (where X # 0) 


* Important rules of integration : 


(/ ө M 
+1 


ооу} (хуах- 
"Pg 
f(X) 
о? EL. 
3.|: юдах- ес 
4 [109 ax- Inl (Іс 


fX) 


F(X) 
9. ах-2 
үс f(x)+e 


• Some properties of the indefinite integration : 


Шағодах-а|(Х94Х (where ais a constant 0) 
2.][rcosgcolax-[rooaxslIgooax 
3.4517 оо4х-/ оо 

41 5 [roo] axe foo «c 


9. [5 (дах- | f (X) d X = constant (not necessary = 0) 


1. [sin (a X+b)d x=- cos (aX & b) ec 


2. [cos (a X & b) а х= sin (aX b) c 
3. f sec? (a X+ b) d х= tan (a X b) +c 
A. J csc? (a X+ b) d X= =" cot (a X+ b) +c 


5. f sec (a X+ b) tan (a X+ b) d X=- sec (a X+ b)+ c 


6. f csc (a X + b) cot (a X+ b) d X== cse (a X+ b) +c 
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@ à Summary 


Remember 
Notice that 


ЭР” d | 
1. | апХаХ- [227 4Х-- ! -sinx ах Тһе numerator is the 


derivative of the denominator. 
z|-In|cos Х| c|2|In| sec X| + c 


2. |согхаХ-| x dX Notice that 
Тһе numerator is the 


z|In|sin X| + с |= – In|ese X| e c derivative of the denominator. 


sec X (sec X tan X) 
(sec X + tan X) dx 


(by multiplying numerator and denominator by (sec X + tan x)) 


РЕ | sec? X + sec X . tan X dx Notice that 
веб Шш Тһе numerator is the 


=In|sec X tan X| c derivative of the denominator. 


3. [sec xd х=] 


esc X (сөс X + cot X) dX 


A. [esc xa x« | (esc X + cot X) 


(by multiplying numerator and denominator by (csc X + cot х) 
Notice that 


Тһе numerator is the 
derivative of the denominator. 


— csc? X - esc X cot X 


csc X + cot X ах 


--]n|ese X * cot X| c 


Generally 


1. J sin (f (о) хГодах--сов (7 оо) +с 


2. | соз (f 09) x f' 00 4х= sin (700) +e 
8. | sec? (f (о) x РОХ) а X= tan (f (x) +c 
ese? (f 09) x FOO d X=- cot (f (о) «c 


sec (f (о) х tan (f (о) x Г(Х)4 X 2 sec (f 00) +с 


csc (7 (о) x cot (7 (о) хГодах--свөс (7 00) +e Ш 
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© Methods of integration : 


1. Integration by substitution : 


© If the given integration is given in the form Ї! (а оо) .g (д.ах 


use the substitution | g (X) =z 


n 
© If the given integration contains the n™ root of a function as | 8(Х) » use the 


substitution | g (X) = z" ог|з00-2) 


9 In some questions you can use an appropriate substitution in order to simplify the 


integration and rewrite it in standard form. 


2. Integration by parts : fF y z 


к= 

Jz d у=у2- | у dz Integration о) 4 Derivative 
Мы у © d ғғ, 

The definite integral 


If the function f is continuous on the interval [a » b] » and F is any anti derivative to the 


b 
function f on the same interval › Шеп: i f QOd X z F (b) — Е (a) 


€ Properties of definite integral : 


1. If f is a continuous on [a 5 b] >c € a » b[ » then: 
а b 
.Гтодах-- J foodx 


2. Ї f (X) d X= zero 


b c b 
з. | feodxe | годах+ J fax 


a 
2. If f is a continuous odd function on the interval [- a » a] » then „| f QOO d X = zero 


3. If f is a continuous even function on the interval [- a »a] 


stnen| 'rooaxez f годах 


4. If f 5 g are two continuous function on the interval [a b] 


b b b 
1. [| [feo +в00]ах= | foodxs J gcoax 


2. Г kf OOdX=k Г fO d X (where k ER) 
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(9 Summary 


Definite integral and areas in the plane 


The area of a region bounded by the curve of the function f and 
x-axis in the interval [а , b] 


17000 2. (х)<0 


1.е. "The region above X-axis" i.e. "The region below X-axis" 


b b b 
then |A- J f(x) dx » then ГЕ юдах-11 TE 


© If the curve of the function f intersects the X-axis 


at X = c and X = d where c and d belong to [a » b] 


as in the opposite figure : 


We find that : f (X) 2 0 for all X € [c » d] 


sf (X) <0 for all X € [a »c] and X € [d » b] 


1. The shaded area (A) = A +A, +A, 


3 c d b 
ме [A-l J fooaxl« J reoax-«l J T 


[ Notice that 


Тһе absolute value to the two areas A, » A, because they are below X-axis. | 
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|| Remarks 


1. It is favorable to graph the curve of the function to identify the region above or below 
X-axis. 

2. Sometimes it is difficult to sketch some curves then » its favorable to find zeroes of 
the function (even the limits of the integral are given) which divides the domain of 
the function [a » b] if exist into intervals and determine the sign of the function in each 
part and so you know if the region is above or below X-axis. 

3. The value of the integration » could be positive or negative but the area is always 
positive. 

Д. In general ; the area of the included region between any continuous function : 


y = f CO and the X-axis and the two straight linesX 2a » X=b 
: b 
isl a= | |fœlax 

a 


The area of plane region bounded by two curves 


If f раге two continuous function on the interval [a » b] and f (х) > g (X) for every 
X € [a » b] » then the area bounded by the region between the two curves y-f09 


> y, = 8 (X) and the two straight lines X = a » X = bis given by the relation. 


ГЭНЭ 


and that's because the area between 
the two curves y, = f (X) ›у, = 8 (X) 
= [The area under f (X) and above X-axis] 


— [The area under g (X) and above X-axis] 
b b 
= J уу4Х- | y,dX 


a 


-l'rooax- Рабах 


= l[reo-sco]ax 
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(9 Summary 


Remarks | 


1. To identify the higher function y, > y, for every X Є [a » b] by using the graph or by T 
choosing an arbitrary value of X € [a » b] and substitution in the equations of the two 
curves » or by using the absolute value as follow : 


b 
The area (A) = | 4 (any of the two functions — the other function) d Х| 


2, When a region included between two curves » 
then the terms of integral with respect to 
X are the X-coordinates of their points of 
intersection and it will be found by solving 
the two equations algebraically. 


З. If the two curves intersect at one point 
с Ela , b[ 
and f (X) > g (X) for every X € [a >c] 
and g (X) > f (X for every X € [c b] 
»thenA z A, +A, 3 


= J lreo-scolax« fleco-roolax У 


Volumes of revolution solids 
Revolution Solid 


* It is a solid generated by revolving a plane area a complete revolution about a fixed 


straight line in its plane called «axis of revolution» 


| The volume of a solid prodüced by revolving a region about an axis. | 


{ 
m 


ven [y ax -xj[too] ax ven f x?dy = л | гу 


—— 24 


Volume of the solid generated by revolving 


oregion bounded by two curves 


b 
ven g?-ybax 


b 
=m | [d 00? -(g Go] ax 


! Remarks 
1. If a region bounded by two intersecting curves y, =f (X) »y, = в CO where y, > y, for 


every X C [a » b] revolve a complete revolution about Y 


X-axis » then the X-coordinates of the two intersecting 
points of the two curves are the terms of integration 


a sb » where a < b and 5 
b 
vem, [(y? -y5]ax 
Dy Ж 
е.ү-л J угах-л f уз ах 


2. If a region bounded by two intersecting curves X, = / (у) » X, =g (y) where 
X, =X, for every y € [c » d] revolve a complete 4 

revolution about y-axis » then the y-coordinates of 

the two intersecting points of the two curves are 


the terms of integration c » d where c < d and 


var | [(Х?-х2]4у 


4 4 
2 2 
һе.у=л | х?ау-л.] х ду 


гэв MIG / € f (old — йз!) ЫЗ! els — Ез аш) yralsell 
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Multiple Choice Question Bank 


©. 


Differential & Integral calculus 


Multiple choice Differential & 
question bank Integral calculus 


First | Questions on limits 


Choose the correct answer from the given ones : 


@) Luis (1 + 4) equals eee 


1 
Xx equals — 


х 
гэ 
- 13 
+ 


© 
© 
F 


(ә) 
о 
эе 

о 

E 
о 
+ 
- 

© 
9 


© 
© 
2 
Z 


im e* - sin X- 1 2 
0 x g 


fq 


| 


5 
© 
© 
© 
_ 


E 
zi 
л 
х 
! 
! 


* 
| 
© 

w 
х 
- 


--9--0--0-4Ф0--4Ф40--0--146 

© © | 
в 9. d 

шол 

© © 

хон o 

© © 
& ^s 
чол 

© © 
ujur о 


Ф Multiple choice question bank 


E 
@ bin, 2 
йаш Ok 12 


Or pin ( +1) = o then a = өөө 


© zero (b) e 


(D Lim (gX 4j = 


Х-»-0 


-4 (5-3 


Lim (2% аа 


(а) zero (b 1 


Lim ВОХ) 


х—*0 х? 


@! (b) log, e 


Lim STESEN 


x—0 5*.| 


2 
(a)2 In 10 In 5 * 


(9) 2 log e log, e 


(Dir Lim шахаж. 1.5 Шен:ан lee 


x—0 


(а)-1 (b) zero 


— — 28 


(22 
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Hee 
Lim 9 Хос 
х-»0 = sinX — 


© | Е (d) zero 


fet 
a = 


=ч (1 + cos pu тээ 


(8) 4e m e 


Lim (1 +3 tan? а ш... 


e (pe^? 


esc? X 
Lim (4 si? X sin 3 ) = 


(ъ)4е 


Lir 2-7х+12 ний. ИА 


Е Lim i (1+2 X+ X?)ZX = = НАЕ 


2 le 


Lim à ЖЫ 600-3 P Сга JM 
х--0 


a 
(с) һа. Inb.Inc 


LAE d 


(b) log a + log b + log c 


OF 


Lim nf n (In (n+ 1) - In n)= халх 


Zero (b) e 


Ыш [ = = US 
Кэш E =e then k = 


(1 (5)-1 


= 
ын 
р тус 
| 
E: 
р 
| 
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(? Multiple choice question bank 
sin X 


(29) Lim Чоу = 1 КООМ, 
х—=0 {ап Х 


(с) zero 


(91 


Lim 008-27 


5% х-э3 Х-3 


@е ©! 


(oz 


© Lim In (x? ЕРЛІ 
Ч 77 n(x?45 X41) 


©З 


3 
@ + 


(02 ©3 


aX 
=2 then a = eee where a ІК" 


(5 


(4)6 


Lim. e**-1 . БЕКЕН 
@ it Lim 0230 =2 ,‚ћепа = 


lo: © 


(с33 


(4)6 


Bir Lim хе^-х 55) annaia 
SEU Х—0 |-со82Х 


@! OF; 


(94 


D Lim (10) Хы эы. 1 
Xsin X 


(а) 10 


(с) 1а 5х2 


@ If f (X) 2 e""* , then Аш — e 
4 


(а)е (2e 


© Lim cot (X +h) "m (X) _ 


һ-0 һ 
| (a) - esc? x (b) sec? X 


— — 80 
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OU (b) zero (с) T (d) undefined. 


f X+h-f 00 


Ф If f (X) is the rule of a polynomial » then Lim eu anm 
(ау оо (079) (0700 (ау? а» 


ir 09 = cos? X and f (0) 2 0 » then Lim нэ. eee eene 


(а) -1 (b) zero 6 1 (d) does not exist 


х x" 
Ра Қы ee 
Ж x 2 
Өй ге = Е Шеп x ын 33 ейи. 
Í pii 1 (e -1 
2 3 6 


Second| Questions on differentiation - Implicit and parametric differentiation - 


Higher derivatives 


Choose the correct answer from the given ones : 


Фуод = cot 6 х-л) > then 7 (F) = 
| @ 5\2 (5-542 (с) 10 (4)-10 


@ ity =cse 2X » then 17 = eene шт 


| 93 өзі өз on 
Өту=зес (@х) меп 97 = CENTS 

(a) F sec (F x) tan (F x) Ox 

@% @ 12 

ӨОгу- (sec T) x then $3 = — 

O Tsee (xj (Ex) x 

on OLE 


31 


(? Multiple choice question bank 
Ө гу=сзс[х этеп 12. = 
-1 
esci x cot x 
@- 15 
(е)- сөс? x 


(b) - esc X x cot x 
эг ese? fx 
gm 


»then Ч ТЭЭГ, 


 /--—- 
(4)-2 X esc? (х2 +3) 
(с)- 2 X cot (X? 43) ese (X? +3) 


—- (5- зои? sthen} E jas 


(b) 2 X csc? (X? +3) 
e csc 2 (x +3) 


саш Bd (954 @ 108 
Qro- 4 отеп (0) = наа 
(а) zero (ъ)1 (с) not exist @-1 
© if g (9 =1х1, then g C5) = eee 
(5 -5 an (9-1 
Qu - (76 ) sand f 2) 24 > f (2)=9 then 13 when X= 2 equals сзсз 
2 
[е ШЫ Os 9% 3 
(Dix? ТЕРІСІН Р” 
2 4 2 4 
0-3 (5-7 (03 3 
(Dirr o =x? +X еп) (2) = 
3 9 
(а)5 (ъ)1 ар (а) ж 
(p If Xy = 1 »then — equals each of the following except зет 
or On (9x (@-у? 


—— 92 
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= а where a is constant » then Зу Er 
ах 


X y ay 
(y x OF (x 


© 
| <|х 
© 
хі“ 
©) 
х2 
© 
Б e 


If y 2 8X2 sthendy = €— 


(a) 24 X^ dx (6) 24 X? «c (су? х «c (4у24 х? 


өз 
N 
ala 
© 
ө 
(8 
| >а 
g 
6 
>ja 
© 
ы 


If m 2 47 r? which of the following is equal to differential m ? 


047 (p)2rdr (с)8лгаг (4)8 лаг 


(2 cos? X- 1) = аг 
шан (b) cos 2x (€) - 2sin2 X (d)-2cos2X 


СН 


OO ssinXsec2xX »then / (0) Sarsa 


(b) zero Bm Е СА 


© 
~ 
І 


[x? + © X+ sec х)] = сана 


а 
2 Х+1 + ѕес Xtan X (B) 2 X +2 вес? X- sec X 


2 + sec? X — sec X (d) 2 X + sec? X tan? x 


© © Ша 


If f (X) = 8 X sin X cos X cos 2 X » then j ($) = КОЛО 


s2 (b) zero (с)! @2 


© 


(cos X csc X) S «e 


Zero (b csc? X © sec? X © — csc? X 


© 


9б BIG / o е (OUI - oblast 46 elia — Liy аш) gals) ЗЭ ————— 


(? Multiple choice question bank 


If y 2 sin X sec we X) where X is an acute angle » then ay жозәненее 
2 8 ах 


(а) zero (5 1 


(с) cos X ese X + sin X sec X (d) sin X cos X + sec X cot X 


= dy _ 
@ ity + cot x=0 > then = TUNUS 


(а)1+у (r«y (суу”-1 (Фу? 
(0) I£ y = (esc X — cot X) (сөс X + cot X) еп £3. = eene 

(а) zero (b)! (с) -усѕс X (d) - y cot X 
E tt f CQ = tan (X - 0) . cot (X+ 0) » then / 00 = Я at х= 0 

(a) cot @ (b) tan 20 (с) cot 26 (d) tan 6 + cot O 
@ҥуод=?+5х-3 s then D [50] = oe 

(a) zero (4 (с)24 (4)53 
@ tt f (х) = sec X cos X + ese X sin X › then f (257) +f (1%)- eee 

OR (p (92 (d) undefined. 
@ 1f y = sec X (sin X + cos X) ‚шеп 97 = vemm 

(а) 1 - tan? X (b) cot” x (©) sec” x @ ese” x 
Gy ir? +4Xy-3y?-2xX=3 then ЧУ could be equal —" atX-3 

1 1 
(3 (3 (9-3 (4)-3 


@ if f eos x? -5x?«9x-3 s then f (0) = 


(4)-20 (5)-10 (с)0 (d) 10 


[33] If f (n) = X* where X is constant » then f (n) = 


@) 12x? OLES (с) zero @ 12r? 


====з 434 
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(Itf Qo-ax?*3X^ «4x Land f (1) =6 ,then a = ———— 

(а) zero OR (-1 OE 
BEF - sin 2 x «then f (7)- ИИИ 

(а) zero 22 (5-4 @-6 
€ If f (00) = sin? X + cos? X » then Ў (-1)- БЕ 

(а)-1 (b) zero ©)! @2 
Фо) = cot X sthen f (T) = rere 

-4 4 " 
Oo y (с)4 (42 


If f (X) = 


sin 2 X cos 2 X „еп f (2 )= 


(b) zero 


d 2 Хү... 
"a (cos? X - sin 2) 
—cos X (b) cos X (c)- sin X (d) cos X- sin X 
d dy, 
ax Gp) = seo Meo uU 
dz dy ах 4у 
ТС ах 42 (23; 


ёс 
Ба 
CM 


If y = – ѕіп X теп DX. = 
y , ах? y= 


(52 


d? 
| Serer aem 


(1 (52 (5-1 @-2 
(Bit f оо = (x-3y ! sthen f (3) = << 
(5-6 (c) undefined (4)2 


| (2) zero 
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(? Multiple choice question bank 


@ If f is a polyonomial function of fifth degree » then the fifth derivative of the function 
f equals се 


(8) zero (b) non zero constant (c) X (d) 5х 


Ф The third derivative of the quadratic function is а >< е function. 


(a) linear (b) quadratic (с) constant (d) zero 


function. 


(b) quadratic (с) constant (d) zero 


ТЄРЄХ: vile f Be asocia: 
Х-2 


| (а)12 -8 (9-12 (9-16 
Фу-у 
| Om o өз or 
(0) If y =a sin (m 20 + b cos (m X) 55. — 

Cid eats ©my @-my 


MEM d'y 
I) If y 2 sin 3 X + cos 3 X » then 7 = eee 
ах 
(а)ву (ъ) 81у 


(€)3 cos 3 Х- 3 sin 3 X (@)81 x 


@ It f (0 = cos 3 X cos X- sin 3 X sin X » then / (2) = eee 
| (2 (4 (с)8 (4) 16 


d? 


dx (sin X cot X) = seve 


Ф 
| (2)- sin X (b) - cos X (с) зіп x (d) cos X 
Ф 


>. 2 
х= ууу) жу) sthen >, = — 


OM — 56 y$ =7 у-15 OFSA 
8 64 8 
3 
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2 
5. ын ЭМ, рделі 

54246247 a шеле 

(4)-1 (b) zero (с)20 (x + y* OL 

ва “Фу 
55] If y = f (X satisfies the relation Mp: = y »then y сап be qual to --------------- 
x 
OLSE (b) sin x 
(с) tan (d) constant value. 


@ҥу(х+у=х?+2х+1әеп (3) =. 


CE ©)? (3 (04 


Ф х? уола 3-5 «Шей 8 E 
(а)! (5)-1 ШОР -9 


@ уо) =(х-3) (X-4)(X-k) and f (3) = 2 where k€ R s then K = eree 
(a) zero (b)! OY @3 


ни на 2 
Ф ity - x5 - 10x! + 60 X? + 120 then -- irse at = 
| (а) 300 (b) 200 — 200 — 300 


Ф Ї/(Х)-6 5, Шеп / (X) equals ·--- 


(B 15002 x?-3m 5x then f (2) = e 


эн! ©! (93 @в 
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(64) If f (X) =a е^ »then f (= 2) equals е-е» 


(а)-70) ®-Ў@ ©-f C2) @f C2 
© 1t y = In (sec X + tan х) » then 13 = eee 
(a) tan X (b) sec X (©) tan’ x (d) ese X 
@ у= (ese X - cot X) » then #7 = eee 
(a) esc X (b) cot X Osx (9) sin X- tan X 
@ tty - (e^ In then 4У-- eee 
Күл xyi 
(а)е (б) (ъ)е (xx) 
(S -mx Ge" (+m) 
@ if f :I«R — R where f Q9 2 eX e s then f (1) + È (1) = пайваны 
| @)-2° ()-е (ge (4)2е 
@ ҥу=х®*+6Х then £¥ = — 
(12x (5) X+6 
(с)6 Х? +6 ^1п6 ()637-хх677! 
=ш|х?- АБУ лика: 
4) гу-шх 1| > then ax 
2x 2X 1 
| (а)2х|х2-1| (371 © (27) (D 
Ф ity = In (tan x) » then $2 = aun 
(a) 2 sec X tan X (b) 2 esc 2 X 
(€)2 cot 2 x (9) - 2 esc X cot X 
(D ify =e" , then oy = eee 
(суле" Le" 


Ф If f (X) is an even function » Ї (0) is exist » then f (0) = 


(a) zero (b)-1 (с)1 
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(d) otherwise 


»then ў ОРЧЛОН 


(а) zero Ф) 1 (с)2 


Ф If f (X) is an odd function and is differentiable in the interval ]- өө 5 cof sf (322 


(9)4 


(а) б sec? X tan X 
(c) 6 sec? X tan X 


(b) 3 sec? X tan X 
(4) 3 sect X tan X 


© -® [вес X-1) (sec Х+1)] =... 


(а) sec? X tan? x (b) 2 sec? X tan х (©) sec? X tan х (Фу sect x 
dy 
@ If y = sec 3 X+ tan 3 X » then У = eee 
л ах 
(a)3 y sec 3 x (b) 3 y tan3 X © 3 y sec? 3 x (d)3 y tan’ 3 x 


-Ө 


1 5-2 


If y - cota Xand 13 +4 (1 y?) =0 s then a = c 


" dx 
Ф If y 2 X sin y a 


1 -sin y 
© X cos y 


Ф уе), (>х- нэ еп $Z = EIER 


1 - tan“ y 
(а) 4 cos? 2у (Б) 2 sec? 2y (©) sin’ 2 y (9) cot 2 y 
eS gent = orena 
Qu,-— ID where x € Jo. 7 zj 
@)2 sec? 2x (b)2co 2 x (©) 4 esc? 2x (d) tan 2 X 
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(? Multiple choice question bank - 


sec X сс X dy 
Ify= then зге 
Ф y csc? X- sec? x ' ах 


| (a) sec (2 X) (Б) 4 tan (2) (с) вес X esc X (4)2 sin? (239 


d 
QD ity =X sec X then 3 = 


(2) y tan X « y x^! (b) sec X tan X (с) X sec X tan X (d) y (tan X + 1) 


dy 
(0 If y 2 ese X + cot X Шеп у = eee 


(ауу ese X (-y ese x (€) y cot X (d)- y cot X 


d 
[35] гу = sec" (X) ITE — 


(a)ny sec X (b) ny tan X (©) ny sec? x (Ф) пуп? x 


(0 Ify 2 Xsin X ,thený +y= ЧОМО 
(2)- sin X | x 
(с)2 cos X: (d) - Xsin X +2 cos X 


- а 
(0 If x= sin y ‚0<Х<1 sy is an acute angle меп = Е 


Gc Өс» oF ed 


—— / 


с. 
z 


-4sin2X (с)2сов2Х (d)-sin2X 


2 
m (со X + sin* X) =. 


(а) zero =двїй A (С)-4со84Х (21 


«| © 
ы 
5 
к 


1 


-^e —e— —e 


ity =tan x T tan? x then $¥ =( n y! 
(а) esc X ©) sec X © tan X (d) sec^ X 
(0) tty =tan x shen “= көөнө н 
| ()y«y? (Б) sec” x ()2у0 жу? (а) sec X tan X 
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= Xx ч. M 
09 I y 2 X tan 2 »then (1 + cos 3), —sin X= EL 


(а) Ху Ё (с) zero | (Ффух 


: 
Фиу-е2 sin X > then 2 2 à Y= ЖООСУ 
Сах? 
(а)2у gs (O5y OLS 
@ ity = In (Fy ) ten SY =. 
-1 2 -3 4 
OE Or Creer On. X 
irys ‚ х- 5 then S = atX-2 
= = 1 
з 53 OE: -4 


Ф ity- 3041 5 zz2t- mm eene 


ӨБ (3! ОБ Ч 


97 IfX-2043 , у= then {Уай = 1 equals ЖООГО 


OF; Өз 3 (95 


98) Ifx=at? , y=2atsthen $Y = — 


(a)2at la (с)‹ @+ 


@ ity cot (22) y 2-39 X then 9, = Е Же 
л л л 
0)-3 (OE (9-8 (= 
@ ғу=ех z=sin X then “> = өөөнөнө 


ux Сая (©)е *сов x 00:24 


@ irx=sin200 , — 70 eene at0- c 


on Or Or @-\з 


isi WIE / 1 е (OU! - гыль!) ЫЗ! elis — Ја аш) yralsell 41 
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ах 4у Ө 

4233 (b х= ct; 

Iy 3-1 @y qx 7 a sin 0 
(Фигх-а(-4) , у-аД-1) then = БТН 

= x =y Y 

y (Буу Ж (Dx 


d 
(Diry -8-: , tut ‚ 1-2Х 1 эїһеп( PEE seem 


(2-22 (5-20 -18 (4)-15 


O ity = (5 x-4) (x +3) 3x24 ee 17 уін 7, 2 
=(5xX- — X2- ET ис КИНИ 
7 i ' е x? ах? 


(12 (5) 4 (с)16 (4) 18 


ER. prd d^y e 
PS » уст stien 8 x? 


@+ (2x^ (9-x^? (d) zero 


Фезан dea e 
ф IfX=secz >» Tet cliens. ge eem 
(2)2 tan z sec z (b) sec? z tan? z (с)3 (4)2 
ЕТЕ dy 22 EN g i 
(и-<;-2х-3 , dx^* Hey: е eee een Л 
@! (On (07 (3 
- _ : E 
@гу=х?+зх+2 , 2=3X?—5 X+ 4 епа X=2 equals een 
-4 E 2 
(QT Ow ©8 (4) 56 
2 
(Di x-2043 , ней uen 2 = БЭРЭН att- 
= dx? 
1 
(93 (9% (с)4 @з 
10 
@гу=х°-14х7—х? +3 then 2 У 
“ ах 
(а)|9 (0 (с) zero (4)9 


— 42 


Differential & Integral calculus 


(@)7 х° (p) 42 х? (c) 49 (OJ 


d 
If y = X" where X +0 > then smallest value of n to make EA PIZELO 1S: scien 
y dx? 


(8)1 ©? сз @4 


d^ 
У 2360x"-* 
ах 


Ф If y 2 X" where n is a natural number and 


» then the value of n = -------------- 


(а)7 (ъ) 13 (с)5 (96 


(Dir f (x) = 20 x^^! and f. (X) = c where c E R yn EZ" then n + c = е 


(а) 104 (b) 123 (с) 124 (а) 125 
@ if f 09 = then f? (х) =. 

@ рз (5)25 (с)1 (d) zero 

: Ё 

(1t Q0 - xin xad = 9 then Kx -------------- 

o Ols Qu @в 
@ If y is a function in X » then E [yO] = - е. 

(ауау% OLEG ау (©)у® @15® 
Ф Ify= 2021 , then 222222... = zero 
| (а) y (5 (2020) (с) у202) (4) y 2022) 
e Ify= x 2021 » then +++ азал». = |2021 

(а) у2019) (b) y 9020 (€) y 2021) @ у2022) 
@ғу-х"+'+пх"-! +1 »then “з= акку» 
| (LES (b) Xl» 1 (©)х|һ @х-!һ 
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Ф Multiple choice question bank 


10 


@ ity=inx йт = — 
lo dx lio 
@ "d (b) xs 
ro) 
@ If y z In X » nis positive integer » then T 


-е 


OG 


x) 


Шке ! 


@ If Xyza (where (a) is a positive real ЕРЕ апа д 


бурьь| 


(ъ)10›4[ 
@ If y = sin (a X) › ћеп y?0! = 


| (а) а2017 y 


©: a?! cos (a X) 


(б) If y = cos (a X) » then yam. 


(а) 2020 y 
(с) а2020 sin (a X) 


ЭГ 
@ ity sin xand 5T, g7asin5 X »thena= 


(а)20 (p) 5? 


128 If (X » y) is any point on the unit circle » then 
% ^ 
(2)yy -29) «120 


(Сууул уу? -1-0 


Фигохьо- X.h(2 X-5) andh (1) 22 


e (7 


FOO E еее. 
(2x +2xX? -3X 


(с)х?+2 Хх? +5 


—— 44 


, Ё(1)=4 sthen f (7) = 


P lo 
Ox Ox 
oi 
a)cD""!h-1x" 

Фу, dx "dy "^ - = 
x? илт, dX gj, "iss ү 
© 4 sl @1о›2 

-аг 7, 


Ow +097 «1-0 
Qw«26* «1-0 


(9 


(rro ў (х) = юэ +5Х?+Х+2 , еп f is a polynomial function » then 


(5)3 х2-4Х-3 
(X «2x?-3x^45 


Differential & Integral calculus 


(Bir f 0o - e* g Co › (0022 > g(0)=1 sthenf (0)----- 
| Gi (өз ©? 
@гу= ло) апа у се - 700) =5 х?һ +? этеп Э, = Rust 


(а) 10 (b) 10x (95x? (d) zero 


® The rate of change of the volume of a sphere with respect to its surface area when г = 2 cm. 


eM ©? ©з 


2. [X?whenX«2 — 
Qirzoo- | 


(4)4 


s then 7 (2) succes 


4X when X22 
(а) 2 (ъ) 4 (@) 1 (d) doesnot exist 
135 If f is an even function and j exists » then / (h) +f (- h) «M zero 
|e O< ©> (9% 
2222 [ax^ebX*c  X«0. Nam 
130 Кү = is differentiable twice at X = 0 » then a = - 
2Х-5 Х>0 


(а) Zero (b 2 (с) 5 


(ity - e алау 4j 4y 20 thena= eene 
(4 (5-4 (16 (à) - 16 


DET = ac (si dy Жон 
@ tfx=ac (біп 6-сов0) » y=ae (sin @ + cos 6) » then (75), л = 


@! (2 oe 


® If f (X) » g (X) are two differentiable functions at X = 2 and h (X) = f(X) .g (X) where 
fQ-2f 2-3f 2212 > 0238-48 (2) - 6 othenh (2) = v 


(a) 66 (b) 144 (с) zero (d) 60 


(it? co-xfoo » }(3у=-5 „еп 3) = << 


| (а)-50 (53-40 (с) 15 (4) 27 


@! 


45 


(? Multiple choice question bank 


© Ue f (in o9 = sin? x элеп } (1) = 


@! (52 (ул (өт 


фо- "WX ———m 
= + fo со en ER арнаш 
wity= П i Fg ytheny"* y 


3 
© The rate of change of e x respect to In X equals ·------------- 


(зузх2еХ «ax? бет (әз е“ (за 


© The rate of change of sin vel respect to cos X 3 equals --------------- 


сй (b) cot x? (c) tan x? (d) - tan x? 


@ if x= sin’ Ө » у-сов ERES анн ato= T 
dx? 


or (3 сын ES 


@ The rate of change of (X — sin X) respect to (1 — cos X) at X = = Т. equals eee 


o ON Op (92 


— == 


(а) zero (p! (СО х (0 +1 


If f Q9 = In ce +1) > then f 09 = — 
x x 1 
(ух?! +1 (ъ) ro (gi m (4) 20 


Ө--Ө--Ө--Ө 
© 
№ 
ca 


If y 2 зап x then 13 = ee when X — 


© 
© 
© sla 
ю— 
© 

8 


A 
o 


Differential & Integral calculus 


@ Iff (= e* sin X , 8(Х)- е^ cos X Which of the following statements is not true ? 
A 


(а) C0 - f CÓ * 0 (®)8 C0 = CO - f CO 
(0700-2809 (d)g 09 22 f OO 
_ 1+tanxX ау. І 
@ ity = TE Шел = КТІ 
(а) cos? (X + 45°) (b) sec? (X + 45°) 
(€) sin? (X + 45°) (d) esc? (X + 45°) 


И | By i 
@ If y = In (sin х) s then — = m 
“Я 4Х 


(a) - ese” x (b) sec X (c) - esc X cot X (d) sec X tan 


@ҥуод=е"^ s then /(Х--зезесес 


©) [In x] e8 X ge (c) (in х) еХ-"Х (4) 1 


(Bir; oo - ehe xe then f (0) = 


(4)-4 (5)-2 (с) zero | @2 


зайлцах БУ EM 
@ҥу=х Ine »then = 


(@)3 x? (b) x? (с) x? (d) zero 


giry- o» »then <%= ИИ 
(аух (Dex (ge (41 


(B) 1t f CQ = In х) — In (соз X) » then 7 ( F) = 


1 (@2 (b)-2 (с)1 (4)-1 
(Qr; (X) = (cos хув х »then È (zero) Seese 
(а)-3 (5)-2 ©)-1 (d) zero 
d 
"AN хы (аха 5 маеп =, m 
(а)2у-1 (05: (с)х?+у (à) exe x^ 


€ Multiple choice question bank 


@ Ifa” 2 b where a )bcR* shen = Хол 


(8)юв = (b) log, b (с) log, a @ log & 
@ ity=x* , жый уйна #2 - —€— Ü 
Gye ()2+Inx (оххах (d) X* (1 + 
(pity sx! sthen = AARTEEN 
: y(XIny-y) 
x (b) x m x X) 
XIn y 
oH d @ yln X 
Фиу- Mm ПОИ 
(ex (Буе? хе 
(©) хе^ tye (де + xe*Y (y xy) 


@ if f :R* LR* where f 09 = x?* then ў (е) = Уа» 


(а)4е?° ali (2e OLG 
Qr» - (4) “( е) 45) » then а = — 

(ау! (b) zero SENS (d)2 (a * b c) 

Iff Q922X? 41 » р(х) = 35 hen хийг m 

сш (ъ)9 сан (4)2916 
Q0 - 22. > з(Х)- ухаа 4 [fo 00] = — M atX--2 

Or ()6 ©% Op 


@ If f 0 =3 X? -2 5 then (fo f) CD = 
| (а) - 36 (p)- 18 (с) zero (@ 18 
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rr » g are two functions where f (X)=X? 5 g(2)=3 › è(2)=-2 > 0-5 
» then (fog) (2) = 5 


(a) 16 (b) 24 (с) 32 (4) 38 
@ Lim Ја о where у(х) 22 x* ax? ena: эөөөнөн 
(ау! (5/12 (с) 13 (4) 4 

a dy _ 
@ it sin x - e? where 0« X « 7t » then =. n: 
(a) tan X (b) cot X —tan X (d)- cot X 
(9 пу-4 8" * + gon o X j then $Z = — 
(3) zero Ор (с) sin X+ cos X (4)-1 
@ кк »mER ; then f 0) = Xe Xand f (х) = кеХ+ т Хех s then k mz 
(а)9 (b) 10 (с) 11 (d) 12 
235 17 6 
(bit f (o = 3x? 4. |othen f (D = се 
0 б x3 
(а)1 (ъ)6 (с)36 (4)72 
һ(Х й 
Фигоо-О ( "хайна. шаах 
IQ) 100 
of” ina N чым h (X) or” pi dn h (X) 
100 709! loo 100 100 JE)! 100 100 
gra ыы h (o o? ed ра h Qo 
1090 loo! 109 309 ioo 10010100 10% 


[77] If f : R— R where f (X) = е" , then for all values of X CR we find that зз 


(а) ГОО = f (9 (70057090 
(©) ГОО» f OO OFWS 


Gs IG У е (Old - йылан, UL! elis — Laig Lalit) yalsell 49 


(? Multiple choice question bank 


(D) 1£ 0 < X < JE and f (sin X) = a cos X where a is a constant and 7 (2) =- 6 


s then à eec 
e (4 (с)6 (4)8 


2 jo. 
@ҥ/ 00 =в00) «then с) = 


e (2 (95 @4 


@ If the function g is the inverse of the function f where f and р аге differentiable functions 


on Rand f (a) 22 5 f (a) = b s then g (b) =. 


(93 OF (93 @! 


@ If y = cot X where X is in degree › then a Б 


(a) - esc? x (b) - ese X cot X 


-M 2 — 180 2 
180 CSC x Em esc” X 
Фу 
: РИ 
@ у= sin2 x and т=2 sin 2 X athen ен 
(а) nis ап even number. (5 n is an odd number. 
(е) піз divisible by 3 (d) nis divisible by 4 


Х.Х 


5X 4 Е 
e+e +e x 
If р 3 then f (0) = eee 
@ 700 г 5 6761 ? £0) 


@! ©)? OE @+ 


@ In the opposite figure : 


IF ABisa tangent to the circle 


(2504 (b) 06 (с)08 


Differential & Integral calculus 


[85] In the opposite figure : A 


If AD bisects Z BAC 


еп 97 = em 


(2)- cs 2 X cot 2 X (b)- 2 cse X cot X 
(с)-2вс2Х (@)-2 ese 2 X cot 2 X 


Ту ѕес Х 


п 


а 
@ If y 2a X" —b X"*! + 5 is a polynomial and a » b ER* , then 5 E may by represented 


by the figure зз 
9 ® © @ 


estions on geometric applications (the two equations of the tangent and 


the normal to a curve 


Choose the correct answer from the given ones : 


@ If f (X) =3 X g (X) »and g (2) 2 — 5 » then the slope of the tangent to the curve of the 


function f at X = 2 equals +--+ 


@-2 OE Q-is oH 


e If the tangent to the curve y = f (X) at the point (3 » 4) makes an angle of measure ад 


with the positive direction of X-axis » then j (3) =... 
3 3 
(8-1 (9-2 (3 @! 
© The tangent to the curve : y 23 X? — 5 at the point (1 »— 2) passes through the point --------------- 


(а) 65-2) (Dy G0 (©) (2 »-4) (9) 0 »-8) 


(4) If the curves of the two functions f (X) апа g (X) are touching at the point (2 » 4) 
»and f (2) 23 »then 8 (2) = urno 


mz (55 (94 @5 
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(? Multiple choice question bank 


Q Slope of the normal to the curve of the function y = | X ? at the point (-2 98) is e= 


© - 12 ОШ On @-1; 


@ The slope of the tangent to the curve y = е^ at the point (1 е) lies on it equals +--+ 


(8)1 (9-1 (98 (де 


(7) The slope of the tangent to the curve y = In X at the point (e? 5 2) lies on it equals «е 


(а)2 (5-2 Gra De" 


Ө If f: f (X)=X-XInX sthen the slope of the tangent to the curve at X = e equals «+--+ 
(а) zero (b) -1 (c) 1 (d) e 


о If the tangent drawn from the point (2 » 4) to the curve y = І xx touches the curve at 


the point В.ШепВ--- 


(8) 0 (Q2 (QI @ C250) 


СІ) Тһе measure of the angle which the tangent to the curve sin 2 X — tan y makes with 


the positive direction of X-axis at the point Ea ,3 2) 


(а) zero (5 1359 (с) 45° (а) 2634 


Ф The tangent to the curve : x? x y+ y? = 27 which drawn at the point (6 › 3) » makes 


an angle of measure «e with the positive direction of X-axis. 


(а) 90° (Ы) zero (с) 45° (а) 180% 


@ Тһе slpoe of the tangent to the curve y — Ü42t, X2 Ü-2tequals сезе att=2 


®з OF Эр @3 


Ф Which of the following curves has a tangent with constant slope ? 
(a) X «sint sy = cost (Б)х= sy=30 


(с)х=2-1›у=12-4 (4)ХХу-7 


—— 52 
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(5 The slope of the tangent to the curve of the circle X? + y? = 1 at X= equals eee 


Өз Өз Өз Qi 


(D If the tangent to the curve of the function y = X? + aat the point (1 » b) intersects the 


ч 


X-axis at X 2— 1 »thenax b 2 е-е 


(b The equation of the tangent to the curve X = у? at the origin point is “өөө 


1 (@y=0 (Х-0 (с)х=у @Х+4у=0 


Ф If the equation of the normal to the curve y = f (X) at the point (1 » 1) isX+4y=5 
»then f (1) = 


62 © œl Q-: 


© The equation of the normal to the curve of the function : y = X | X | at the point (- 2 » — 4) 


(а)уу+4Х+12=0 ()4y+X+ 18=0 
(с)4у+Х+14=0 (@у+4Х-4=0 


@ The equation of the normal to the curve : y = sin X at the point (0 30) is е 


(а)х=0 ()у=0 (©) Х+у=0 (4)Х-у-0 


6) The equation of the tangent to the curve of the function f where f (X) = e? ас 


at the point (5- қ 1) iiomo 


@)2y=x+1 ()у=2Х+2 (с)уу=2Х-3 (42у-3Х-1 


e The equation of the normal to the curve y 23e Ха point lies on it and its X-coordinate is 


(a)e xz0 @®y-2=2 +1) 
@e?X+3ey+e?-9=0 


Ø The equation of the normal to the curve y =e? * cos Xat X= 018 
| (ауу+2Х=1 (p)2y«x-2 (©) Х+у=2 (фу-2Х-1 
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(? Multiple choice question bank 


@тгу =X +c is a tangent to the curve 9 x? +16 y= 144 s then c = veee 


(а)+2 (ъ)=3 (с)+5 (4)-6 


24) The normal to the circle X? + y? = 12 at any point on it » passes through the point >> 


(a) 2 »2) (p) > 1) (с) 0 »0) (46-2»-2 


25) The ratio between slope of the tangent to the curve : у = In (3 x+1 ) and slope of tangent 
to the curve : y = In (5 Х+1 ) at X = a equal the ratio зз 


(8)3:5 (55:3 (с)1:1 (d)In3:In 5 


6) The rate of change of slope of the tangent of the function f (X) = 2 хзах-3 


(а) 36 (ъ) 54 (с)6 (@ 12 


@ If the normal to the curve y = X In X parallel to the straight line 2 X - 2 y +3 =0 


» then the equation of this normal is === 


(8) Х-у=3е? (6) Х-у=6е7? (©) х-у=3е? (@х-у=6е 


25) If the tangent to the curve : y! = 4а Хіѕ perpendicular to X-axis » then : еее 


dy. dy. ax. EA 
axi ах" (Озу! OF ra 


D The tangent to the curve X = 2-1» у= Pat parallel to X-axis at t = -- өөс 


Omo © өз or 


(30) The tangent to the curve : X = 3 cos Ө » y = 3 sin Ө where (0 < 0 < Л) » parallel to X-axis 


Oro (02 өз (ол 


(а) vertical tangent. (b) Horizontal tangent. 
(c) inclined tangent. (4) no tangent. 


— 54 
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@ If the curve X222 -522-4z412 , y 22 22 + z — 4 has Horizontal tangent 


a then ZH ·-............. 


әт Of өз өз 


33) The curve у – ех? + X=0 has a vertical tangent at the point === 
(3) 5D (5) (0 ›0) 


D The tangent to the curve X = e cos 0 5 y =e sin Ө at the point which at 0 = Л makes with 


the positive direction of X-axis an angle of measure «<<.» 


(8) zero (9% (93 2 


35) The slope of the tangent to the curve X = y! + log (100) at the point (3 » 1) 


(а) 102 (b) 100 


99 1 


6) If the tangent to the curve : y = X? — 3 X? makes obtuse angle with the positive direction 


of X-axis » then X € з Ө с 
(9) 0 ,2[ 


(а) [0 »2] (510521 (©)R-[0 .2] 


Ф If the straight line : y + X — 1 = 0 touches the curve of the function f : f (X) 2 X? -3 X «a 
s then a = есөн 


йл ©2 Qu (04 


The tangent to the curve of the function y = Ax at X= 0 parallel to зз 


(а) X-axis (5 y-axis 
(с) the straight line y = X (d) the straight line X + y =0 


© 


@ If the curve : y = X? —a X + а— 1 touches X-axis where а CR 5 then a = e 
Je Ozeo (әзі @-! 


@) The area of the triangle pounded by two coordinate axes and the tangent to the curve 
Л Xy =a’ at the point (X, » yy) lies on it equals +++ 


© e om o 


a? X 
y, 
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(? Multiple choice question bank 


[41] The curve (9) + (9) = 2 touches the straight line х + i = 2 at the point (a » b) 


(а) п-3 (b) п-2 (с) for all values of n (d) false for all values of n 


: -X 3 4 " Қ : 
@ The equation of the tangent to the curve y = be^ at the point of intersection with y-axis 


i-i-1 @ax+by=1 | (c)ax-by-l Oats! 


CB The straight line : a X + by + c = 0 is a normal to the curve X y 1 » then 077777 
(а)а>0,>0 (5)4«0,5«0 
(Суа-0,550 (Ауа>0>5<0ога<0,5>0 


(44) Length of the intercepted part from y-axis by the tangent to the curve y = X sin X at X = Л 


equals «өнөө, length unit. 


-л (ыл (2)-т OL 


[45] If the normal to the curve : 9 у? = X? at the point (a » b) which lies on the curve cuts equal 
parts of the coordinate axes » then a = сес 
OQ? © OD -2 


[46] If the tangent to the curve : 2 у? =a X? + X? at the point (a » a) which lies on the curve 
cuts from the coordinate axes two parts of lengths L » М where 124 M? = 61 


P i ze 


(a) + 20 (b) + 30 (с) +40 (9) + 50 


(17 Slope of the tangent to the curve у = In tan t + In cost » X = Insin t + In cot t at t = A 


(а)-1 (b) zero (1 (@)2 


tan X 


[48] Measure of the angle that the tangent to the curve y =e makes with the positive 


direction of the X-axis at X = Л equals езе: 
T JU JU 3 7. 
(94 Ок 2 Or 
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[49] Iff (= i эв (X) + О and the curve of g (X) has a horizontal tangent at the point (1 » 2) 


»then (1) шоееееее 


Өз ©! ©-? Ор 


50) If the equation of the normal to the common tangent of the two functions f and g at X= 1 
isy=slx+ 2 s then (f x g (D = 


(а)4 (7 (92 (4) 10 


[51] In the opposite figure : 


If the straight line lisa tangent of the function f 
at the point C and cuts X-axis at the point A (— 4 › 0) 
and if B (4 50) » f (4) +f (4) = 9 » then the area 
of A ABC creeren square unit. 
(а)9 (b) 64 
(с) 32 (@ 16 
@ In the opposite figure : 
If f Q0 = g O0 -3h (X) 
s then f (5) =. 


(а) zero (52 
($3 (44 


53) Іп the opposite figure : 
The straight line L is a tangent to the curve y = f (X) 
at (C 2 » m) and g (X) = (2 X) s then g (— 1) = eee 
OL ©4 
Эр @9 


«б IB / А е (OUI - ыу! ШУ alia - Laig Шаш) уд | 57 -———— 


(? Multiple choice question bank 


е) Тһе opposite figure represents the function f 
and the straight line L touches the curve of f at 
the point A (3 » 5) and g (х) = X . f (X) 

»then g (3) = eee 

@s ©! 
(95 (08 


Ф In the opposite figure : 

If the straight line L touches the curve 

y =f (20) at (-3 »3) and h 99 2/09 
»then Б (5) = eee 


(а) zero -2 (c) 2 


Ф In the opposite figure : 


If y, = sec Ху, = csc Xand l, 51, touch bia үз 
the two curves y, » y, respectively at the two NN 
пил 2) (32.2) 


points ( кош. 3 3 үз 


ə then (ап Ө = ----......... ” 


Choose the correct answer from the given ones : 


@ A square with side length 5 ст. » the length of its side start to increase by rate 2 cm /sec. 
bz 
» then the side length of the square after t sec. given by the relation еее: 


(2)2t (5)5-21 (€)2t-5 (@)5 +41 


o The length of a rectangle is twice its width » if the rate of change of the length is 6 cm/sec. 
ә then the rate of change of its width = ee- cm /sec. 


(a) 12 (3 ($96 (4-3 
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(9 The length of a rectangle is three times its width » if the rate of change of its width is 
3 cm /sec. » then the rate of change of its diagonal length = --- cm /sec. 


on G6 ^ Ge @Үз 


ө If the side length of an equilateral triangle increases by rate 2 cm/sec. , then the perimeter 
of the triangle increases by rate зс cm /sec. 


OR (58 © (06 


Ө If the height of an equilateral triangle increases at rate з cm /sec. » then the rate of change 
of its side length equals з cm /sec. 

4 3 

Ti ©)? Өз (93 


(9 The side length of a cube decreases by rate 3 cm /sec. » then the length of the diagonal of 


the cube is decreasing at a rate зс с ст /sec. 


@ A point moves on the curve y = 2 X + 1 »then the ratio between the rate of change of the 
X-coordinate with respect to time for a point to the rate of change of the y-coordinate with 


respect to time is equals ееееее- 


1 1 
(a)2 -2 2 (2-5 


Ө If the radius of a circle increases by rate t cm /sec. » then the circumference of the circle 
increases at this instant by rate з cm /sec. 


OF; OP: oi 


(4)8 


(97 A metal disc » the rate of decreasing of its diameter by cooling is 0.5 cm /sec. » then the 


decreasing rate of its surface area = зс cm/sec. when its radius 14 cm. (л з 22) 


(а) 5.5 (b) п (с) 16 (d) 22 


(10) An empty container » its volume 45 cm? , water is poured in it at a rate 5 cm/sec. » the 


container becomes full after ·-----------. sec. 


(а)9 (b) 135 (с) 45 (4)50 
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(? Multiple choice question bank 


o The side length of a cube increases by rate 5 cm /sec. » then the volume of the cube increases 


by rate «ee ст ес. at the side length = 10 cm. 


(а) 1500 (b) 150 (с)45 (d) 50 


@ A cubic water tank of side length 4 m. » water is poured in it by rate i m?/min. » then the 


rate of increasing of water height іп the tank = --- m/min. 


1 1 1 1 
% (©) 3; 24 @ 3g 


» then the rate of change of the upper surface area of the water = ===- m?/min. 
А l d. 
o о) Or On 


® A circle touches the sides of a square internally » then the rate of change of the radius of 
the circle equals еее the rate of change of the side length of the square at any instant. 


(a) double (b) half (с) quarter (d) four times 


© A square lamina expands regularly » the rate of increasing in surface area of the lamina 
75 cm/sec. » then the rate of increasing of side length = +--+ cm /sec. when the side 


length is 5 cm. 


(а)25 (55 (с)7.5 (d) 15 


-— ZA C — 
@ity=x 3 X then 7 = сах = 
@! ©? ©3 (04 
ғ €——— 
(D If a particle moves on the curve : y? + X? = 10 such that T -4 »then Ex ES GENUSS 


at the point (15 ‚-{5) 
(2 (215 (94 (4)415 


(D A point moves on the curve : X? y? -5 X +3 y—6=0 » if the rate of change of its 
X-coordinate respect to the time t at the point (1 » 2) equals 3 ; then the rate of change of 


its y-coordinate respect to the time is =- 
2 7 -9 
113 On ёр OF 


—— 60 


Differential & Integral calculus 


© A point ( X › y) moves on the curve : y = X? — i » then the position of this point at the 
moment which the rate of change of its y-coordinate respect to the time equals three times 
the rate of change of X-coordinate respect to the time is =- 


(200652) @(z 0) (90%) Sa 


Ф A point moves on the сшуе:у=Х— а. 1: the rate of chagne of its X-coordinate with 
* 


respect to time equals 9 at X -42 » then the rate of change of its y-coordinate with respect 


to time at the same point = е-е ее 


(5)6 (с)8 (d) 10 


of an angle equals 8 times the rate of increasing of sine the same angle at X = e 


(95 4 (95 OF 


(22) A stone fell in still water » then a circular waves is formed whose radius increases at rate of 
3 cm /sec. » then the rate of increase of surface area of the wave after 4 sec. 
equals еее... cm/sec. 


(a) 8% (5)72 (с)12л 


(4)24 л 


e A square lamina » its side length changes by rate 0.2 cm /sec. » then rate of change of its 


surface area сз cm/sec. when its diagonal length = 812. ст. 


@ x (32 (9% @ 16 


e The radius of a circle increases by rate 2 cm /min. » and its area by rate 20 Jt cm/m. 


» then length of its radius at this moment equals --- cm. 


ӨР (55 (€) 10 @20 


@ A cube melt preserving its shape by rate 1 cm/sec. 5 then the rate of change of its edge 


length when its volume 8 cm? is <<: cm /sec. 
-1 


1 1 E 
(а) 15 (9192 24 12 
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6) If the rate of change of area of circle equals the rate of change of its diameter 


(аул 


2 1 л 
* Ox (05 


& If the side length of an equilateral triangle = a » and it increases by rate k » then the rate of 


increasing of the area of the triangle equals зе 


er @\Үзак oa Qiu 


Ф The surface area of a sphere increases by constant rate its value 6 cm?/sec. at the moment 
which its radius was equal 30 cm. » then the rate of increasing of its 


volume = cm/sec. 


Om Onn Ops Op 


(а) A is constant. (b) ЧА is constant. dr Arer 


@) Тһе number of sides of a regular polygon is m and its side length increases at constant rate 
a cm sec. » then зе 
(а) its perimeter increases at rate a cm /sec. (b) its area increases at rate a cm?/sec. 


(с) its perimeter increases at rate m a cm /sec. (d) its area increases at rate m a cm?/sec. 


@ The number of sides of a regular polygon is m and its side length increases at constant rate 


а cm /sec. » then the angle at any vertex of the polygon ===- 
(8) increases at constant rate a rad /sec. 

(5) increases at constant rate m a rad /sec. 

(с) increases at non constant rate and can not be determined. 


(а) remains constant. 
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33) A circular segment › the radius of its circle is 10 cm. and measure of its central angle (X?) 
changes in the rate 3744: per minute ; then the rate of increasing in the area of the circular 
segment at X = 60? 15 --------------- cm?/min. 


(а) 125 (b) 75 (с) 150 


(d) 300 


Ф If X + y = constant » then ээн 
(а) each of X and y increases at the same rate. 
(b) each of X and y decreases at the same rate. 


(с) one of them increases and the other decreases at the same rate. 


(d) nothing of the previous. 


© A spherical balloon whose radius r » its volume v »itis filled with gas but the gas leaks at 


constant rate » then зс 


ar dv dr dv 

"Taria “к 0 $i«0 

dr dv dr dv 
(9) 47<0 тта. (4%:<0>5<0 


6) A 10 meter ladder is leaning against a vertical wall and its lower end on а horizontal ground 
» if the lower end slides 2 m /min. » then the rate of change of inclination angle with the 
horizontal at the moment the lower end at a distance 8 m. equals --- 

2б 
(8)3 (5-3 (3 


(37 A 2 meter ladder leaning againest a vertical smooth wall with its top and its base on 
horizontal smooth ground ; then the distant between the base to the wall in the moment 
which the rate of change of sliding of the two ends are equals is =+ m. 


(2 (242 (суү2 1 @-ї? 


@ А 4 meter ladder leaning a gainest a vertical wall with its top and its base on horizontal 
ground › if its base slides by velocity ^| 3 m/sec. when the ladder inclined with the wall by 
angle with measure 60? ; then the velocity of sliding of the other end on the wall at this 


-Үз 
3 


moment = «ee m sec. 


(92 (55 (s © 


63 


D 


€ Multiple choice question bank 


9 


Ф 


Ф 


Ф 


Ф 


Ф 
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A train moves with velocity 30 km/h. in direction of west 
towards the station of the train and at the same moment another 
train moves from the same station with velocity 30 km/h. 

in direction of north » then the distance between the two trains 


(а) alwasy increasing. 
(5 alwasy decreasing. 
(с) increasing until reach a certain moment » then decreasing. 


(d) decreasing until reach a certain moment » then increasing. 


A 1.6 meter man walks away from a lamppost at rate of 4 m /sec. » the height of the lamppost 
is 4.8 m. from the ground › then the rate of change of the length of the man’s shadow equal 


(1 Ор (әз (04 


A metal fine lamina in rectangular form » its length is 4 of its diagonal » shrinking by 

cooling uniformly preserving its geometrical shape and same ratio between its dimensions 
» at a certain moment its diagonal shrinked at a rate 2.5 cm /min. and at the same moment 
its surface area decreases at a rate 60 cm2/min. » then the surface area of the lamina at this 


moment = e ст“ 


(а) 300 О, 600 (с) 150 (@) 625 


The radius of a cylindrical tank is 25 cm. and its height 120 cm. » oil is poured in it at 


a rate 200. m?/sec. where L is the height of the ой at any moment then the rate of change 


of its height in the tank = ==- cm/sec. when its half full. 


4 1 2 8 
257 Ox | “Өвл (055л 


A right circular cylinder expands preserving its shape » the rate of increasing of its radius 
is 0.5 cm /sec. and its height (h) increase at a rate of 0.25 cm /sec. then the rate of change 
of its volume when r 23 cm. »h = 5 em. equals “энэн cm/sec. 


@ £n @ Фл © л OF 


An isosceles triangle » the length of each of the two equal sides is 6 cm. » and the measure 
of their included angle equals (X) if X change at a rate of 3 per minute » then the rate of 
change of its surface area when X = 30? is ------- cm?/min. 


ву л ®® ODE OL 


Differential & Integral calculus 


[45] The relation between the vertical displacement (s) and time (t) sec is given by 
s=49t—4.9 t? , then the maximum displacement can the body reach after ·------------ sec. 


(a) 98 (b) 10 (с)5 (4) 50 


Ф The slope of the tangent to the curve y = f (X) at a point = 1 and the X-coordinate 
of this point decreases at a rate 3 unit /sec. » then the rate of change of its y-coordinate 
equals «e unit./sec. 
1 -3 4 3 
@) 76 (b) 2 ©) 6 2 
[47] А man observes a plane flies at 3 km. high horizontally above him and with speed 
480 km/h. » then the rate of change of the distance between the man and the plane after 


30 sec. later = зс 


320 А 320 
(а) "з km/h. (b) 384 km /sec. (9 384 m /sec. (d) E m /sec. 


[18] A right circular cone its height equals length of its base diameter if the rate of change of 
the radius of its base — x cm/sec. » then rate of change of volume of the 


cone = 666 ст.2/ѕес. when the radius of its base = 5 cm. 
250 
(a) 50 7t Ф) ru (c) 150 (d) 50 


Ф If y is positive and is increasing then value of y at which rate of increasing in у? equals 


4 times the rate of increasing in y is ----------- 
Ok oF Om on 


@ In a right-angled triangle the length of two sides of the right angle are 12 cm. » 16 cm. if the 
length of the first side increases at rate 2 cm /sec. and the length of second side decreases at 
rate 1 cm /sec. » then the rate of change of its area after 2 seconds -5------- cm? /sec. 
(6 (3 (12 i (d) 18 


D A water pipe of length 5 m. and its ends are A and B it rests with its end A on a horizontal 


ground and one of its points D on a vertical fence of height 3 m. If the lower end A slide 


away from the fence at a rate > m/min. » then the rate of descending the end B when it 


4 
reaches to the fence top = «+--+ m./min. 


@5 OF; (94 (95 
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(52) А саг begins to move west at 12 pm. with speed 30 km./h. Another car begins at the same 
point at 2 pm. to travel North with speed 45 km/h. » then the rate of change of the distance 


between the two cars at 4 pm. is езе km./h. 


(а)49 (b) 51 (с) 53 (4) 55 


Ф The base of metalic cuboid is a square its side length increases at a rate of 1 cm min. and 


its height decreases at a rate of 2 cm /min. » then the volume of the cuboid stop increasing 
after «ee min. from the moment in which the length of the base side is 5 cm. and its 
height 20 cm. 

(5 (3 (с) 12 


(4)6 


@ If the point A moves in the positive direction of X-axis starting from the origin (О) with 
velocity 3 length unit/min. and B (0 5 2) » C (0 » 4) » then the rate of change in the 
measure of the angle (Z ВАС) when A reaches to (2 »0) is -- rad./min. 


on on ©% Oh 


[55] The length of rectangle 12 cm. and its width 5 cm. the length decreases at a rate 1 ст./тіп. 


while the width increases at a rate 5 cm./min. » find the time the area stop increasing and 


find the area at this moment. 
(а) 1 sec. » 60.5 cm? 
(9 1 sec. » 30 cm? 


(b) 14 sec. › 60.5 cm? 

(4) 14 sec. › 30 cm? 

[56] A metal regular quad. pyramid whose height equals its base side length. the volume of the 
pyramid increases at a rate of 1 cm?/sec. when the rate of increasing of both the pyramid's 


height and its base side length equals 0.01 cm /sec. » then its base side length = += cm. 


at this moment. 


(а)4 (ъ)8 (с) 10 (4)12 


@ 50 metre rop passes over a pulley which is 24 m. high » one of its ends tied to a heavy 
mass and the other end tied to a car moves on the ground with velocity 18 m /sec. then the 
rate of change of height of the mass at the moment when the car at a distance 32 m. from 


the projection of the pulley = еее m/sec. 


(72 (5) 144 (с) 18.8 (d) 21.6 
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[58] A right circular conical funnel › its height is 35 cm. »and the radius length of its base is 
7 cm. fixed such that its axis is vertical while its apex is downward » oil is poured in it at 
a rate 5.4 cm/sec. while its leaking from a hole in the other end at a rate 3.2 cm?/sec. » 
then the rate of increasing of the height of oil when the oil height is 25 cm. (л -2) 
equal зе: cm /sec. 


(8) 0.007 (b) 0.014 (с) 0.028 (d) 0.056 


[59] ABC is an isosceles triangle. AB = AC = 13 cm. » BC= 10 cm. If a straight line | moves 
from point B parallel to AC in BC direction and intersects АВ» BC at D 5 E respectively 
where the rate of change in BE equals 15 cm /min. »(һеп the rate of change of area of 
А DEB when BE equals 1 cm. equals ------------- 


(5 0.24 (с) 048 (d) 0.96 


@ In the opposite figure : 
A particle (X » y) is 
moving along the curve of the function y =x 


When X= 4 5 
the y-component of the position of the particle is 


increasing at rate 1 length unit/sec. 
First : the rate of change of the X-component at this moment ---- length unit/sec. 
@ (4 (с)5 @6 
Second : the rate of change of the distance from the origin to the particle at the same 


moment =. length unit/sec. 
415 515 915 
Or (575 "E (0915 


‘Third : What is the rate of change of the angle of inclination 0 at the same moment = 


—À rad /sec. 
1 c = = 
ө- ®з ыг 23 
Fourth : The rate of change in area of the triangle ABO at the same moment = ·----------- 


square units/sec. 


OL (56 (93 @4 
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o A hemi - sphere tank of water » radius 2 m. » water is 


poured into it » if the rate of change of the height of 
water is i m./min. » then the rate of change of the area 


of the water surface in the tank after 2 min. from the 


beginning of the pouring water is +--+ m*/min. 


1 1 3 2 
(а) 4л 27 іл (9% 


@ Two cylindrical tanks of water » the radius of the smaller 
is 4 m. and the radius of the bigger one is 8 m. 


they are being filled simultaneously at the same rate 
» the rate of increases of water level in the smaller tank 
1 


18 2 m./min. » then the rate of increase of water level in 


the bigger tank = 077+ m/min. 
on 4 8 

[63] In the opposite figure : 
Water is poured into a right cylindrical tank at a constant rate 
» which of the following figures represents the relation 
between the water level (h) in the tank and the time (t) ? 


Questions on behavior of the function 


E Choose the correct answer from the given ones : 


[ 
@ The 15 derivative of the decreasing functions is «ее» 


] (а) Positive (b) negative (с) Zero (d) otherwise 


ð The function f : f Q0 = – X? is increasing on the interval ><. 


| (REL (5) | = «ol (с)®-{0} @R 
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© The function f : f (X) = — | Х| + 1 is decreasing on the interval ее» 


OL] (ы) k= ›0[ ial (4)1-е 01 


(4) The function f : f (X) = Х3%4Х%218 increasing when X € нө 


(4544 ®E Gem Ge 


(2) The function f : f (X) = 


In 
© ]O 5 oof (b) 10, ч (с) ШЕСІ (d) otherwise. 


Ka : Я 
x iS increasing on the interval зс 


[6] If f:]-254[—*R › f Q02 X? -3 X s then the number of the critical points of 


the function f equals e 

© 1 (52 ОЕ (9)4 
@ The function f : f (X) = In CZ 4) » then the number of the critical points = =- 
| (8) zero (b) 1 (с) 2 (d) 3 


If f: f QQ aX? eb X42 has a critical oint (1 »4) then a = b = eree- 
p 


(22 (b) zero (0)-6 -8 


220417 е^ (x-3y к? 
(а) (b) © (4) 


| OL Ob +1 Okel G4 


111) The function f : f (X) 2 X? — 12 X is decreasing in the interval -- 


E22] (51-2 »2[ © » 12[ @ >! 


Ф If f is a continuous function on Ж and the function f has a critical point at X= a э50сеееесес 
(a) f (a) =0 (b) f (a) is undefined. 
(Of ans f (a) (ау АП the previous. 
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(B ifthe function f : f (X) 22a X? + b X + З has a local extrema at (1 » 2) 
y then a+ b = --------------- 


®-! өз оз 00003 


Ф If f is an odd continuous function оп IR and the function has a local minimum value at 
Х-2 sthen the function has зз зз 


(а) a local maximum value at X = – 2 (b) a local minimum value at X = – 2 


(с) Г@> Ге?) @ ГО) < С?) 


15) If the function f : f (X) X + = has local maximum at X = - 2 » then a= s+ 


| (а)4 (ъ)2 -2 -4 


16) Let f be a function defined Бу: f (X) = m » then the local minimum value of f 


@)e Ok Qu | @-e 


x'«1 -— 22: 
Ф If f is a function where f (X) = z »then the function is decreasing in +71 


(a) ]-  »- 1[ only. (5) 10 » 1[ only. 
(БЕЛЕ >of (4) -е»-1 5051 


Ф If 18 function where f (X) = (X 2 45 » then the function is decreasing on «<< 
(а) ]- »-2[ ^ ]o :2[ (6) 1-2 »01,12›=[ 
(с) ]-°,›—2[ only. (d) 10.21 only. 


(D If f (X) = X (a — In X) where a is constant and the curve of the function has a critical point 


at X=e » then a = ·-............. 
(а)1 (b) zero (с)е (22 


20) If f (X) = Х1п X » then the function f : f (X) has a critical point at X = -------------- 
1 


(а) zero (1 (9e OF 


2 
e The function f : f (X) ze digas increasing in the interval --- 


| («il Grex Өре ФӘ 
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If the function f is a polynomial function of fourth degree and its domain is R » then the 


[Ё greatest number of the critical points of the function f (X) is ---- 


Ор (98 (04 


If the curve of the function f » where f is polynomial » has a local maximum value at the 


point (a » b) » then f(a) тейеш 


b Zero =h undefined 
а 


@ Which of the following functions has local minimum value ? f : f (X) = se 


(@)-x (x +2 Ёл %2 (4) «2 


25) If the function f : f (X) = X? + 2 has a critical point at X = 2 » then b = .--.-.......... 


26) If the function f is continuous on the interval Ja » Ы sif c € Ја » мһеге 
F! (c) ж f! (с) s then (c » f (c)) is called ч 


@ Maximum. No, Minimum. -9 critical. (d) in flection. 


& Iff:foo- n с has critical point at (c »0) 5 then f (c) = сзсз 


undefined. Zero. 1 
(8) (b) (95 8 (4) 3 ТЕ 


25) If the curve of the function f has f (5) 27 » f(S)-zero > f (5) 2-4 
» then the point (5 » 7) has eee- 
(а) local maximum. (b) local minimum. 


(9 undefined. (4) inflection point. 


60) If the function f is differentiable and 7 (х) =0 > f (X) > 0 » then нг 
(а) at X = X, the function has maximum point. 
(b) at X = X, the function has minimum point. 
(с) the function increases on its domain. 


(4) the function decreases on its domain. 
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&irxe]o , SI Р(Х) = s (x + 2) + cos (x+ 5) has local maximum value 
л T л л 

n Os On or 


rio = (X - a) (X — b) where a > b » then all the following statements are true 


except 
(а) at X = a the function f has local minimum value. 
(6)J (0 = 

(с) at X =b » the function f has local maximum value. 


(79-70) 


Ф IF f^ (X) = (X - 3) (X + 2) » then curve of the function f is convex upward at the interval 


(Ә1-е»-21 (8-2 »3l (hl @1-= 531 


©) The curve of the function f is convex upwards on a certain interval if зеет on this 
interval. 
(a) Год»0 (Б) ГО) «0 (с) 00»0 @ ГОО «0 
Ф If £— 1) = (3) = zero and f. Q9 > zero for all X€ ]- 2 »2[ 5 then «сезе 
(а) f (= 1) is a local maximum value. (ъ) f (= 1) is a local minimum value. 
(с) f (3) is a local maximum value. @f (3) is a local minimum value. 


© The function f : f (X) = X* - 4 X? has oe 
(а) one local minimum value and two local maximum values. 
(b) two different local minimum values and one local maximum value. 
(с) two local minimum values and no local maximum values. 


(d) two equal local minimum values and one local maximum value. 


[36] If f (X) = (X — 1) (X — 3) » then the function f is decreasing in the interval е 
| (011531 Ф) 12 ›=[ © 2l (@®-[1›3] 
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37) If the function f : f (х) 2 2- a X? is decreasing on its domain » then -++ 


(а)а<0 (b)a>0 (c)az0 (d)a«0 


35) If g is increasing function on R » h is decreasing function on R and 
f C9 24 в (Х)—3 h (X) »then function f is... on Ж 


(a) increasing (b) decreasing (c) constant (d) zero 


(39) f »gare two increasing functions on R » which of the following is increasing on its 


domain ? 


@sre (7-8 (f. OF 


[40] If the function f : when j (X) > 0 on an interval, then the curve of the function is 
бөөөөөнөн on this interval 

© increasing. (b) convex upwards. 

(с) convex downwards. (d) decreasing. 


@ The curve of the function f is convex downwards on R if f (X) equals эзе бна 


1 (@)3-x? (Б)3-Х? (g3-x* MOERS 


(42) The curve of the function f where f (X) = X? — 3 X? + 2 is convex upwards when 


(а) ]- e ›0[ (Б) Еее, (е) 11 ›3[ ОЛЕСІ 


43) If f 302 (a-2) X? 3 X-5, XC R s then the curve of the function f is concave 


| downward when «хөөн 


(а)а>2 (b)a<2 (с)а=2 (@а=0 


44) The curve of the function f where f (X) = (X —2) e* is convex downwards on the 


Шер! «o 
(a) ]- * sf (51-1 »2[ ӨШ! O 


Е X42 5 Х>0. 
© Тһе curve of the function f where f (X) = : is convex upwards 
i 3-2X* > Х<0 
when NES essetis 


(9) 054 «эд ©R (д 
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[46] If the curve of the function f lies above all tangents which drawn from the points of the 
curve » then the curve of the function is ===- 
(а) convex upwards. (b) decreasing. 
(с) increasing. (d) convex downwards. 


(а) convex upwards. (b) increasing. 
(с) decreasing. (d) convex downwards. 


(45) If The curve у=(2Х— с)? + 4 has inflection point at X 2 5 , then € = e= 
| (02 (5)4 (с)5 (d) 10 
(49) Тһе function f : f (X) = X?—3 Х- 1 has an inflection point at «e 


(a) 0 » 1) (6) 0 »-1) (с)(1>0) (Ф)-150) 


GI) If the function f : f (X) =k X? + 9 X? has an inflection point at X 2 — 1, ћепк = 


| @-3 OF (9-9 OL 


@) If the curve : y = X? +a X? + b X has an inflection point at (3 ‚—9)›Шепа+Ь= 


| (а)6 -9 (€) 15 (4)24 


Ф The points which separate the convexity up and down parts are called <----<--<- 
(а) critical. (b) local Minimum. 
(c) local Maximum. (d) inflection. 


Ф If the function f : f (X) = X s then the point (0 »0) 18 ---------------- 
(а) local Minimum. (b) local Maximum. 
(с) inflection point. © a »c together. 


Ф If the curve of the function has an inflection point» then the maximum number of the 


points which the curve intersects any straight line equals -+++ 


ut ©? (98 (04 
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[55] If function f of fourth degree » then the maximum number of inflection points of it 


@? (5! ©з (04 


: - - - 
[56] Iff (3) = /х- 2 and if f (X) has an inflection point at (2 » 0); then f (2) S M 


] (а) undefined (b) zero (c) 1 (d) -$ 


Ф If the function f : f CO = g (Х) -h CO such that: è (2) =À (2) > Е(2)»8 (2) 
»thenat X22 Т (X) Баб «ms 
(a) local Minimum value. ©) local Maximum value. 
© inflection point. (d) Absolute Maximum value. 


[58] If the function f is defined on the interval [a » b] and j (X) < 0 on the same interval » then 
the absolute maximum value of f (X) on this interval = -= 


(а) Ға) OMO (суа (ауь 


59) For the function f such that 7 (Х)--2Х-6 » then all of the following statements are true 
except «m 
(а) the curve of the function f convex upwards іп the interval |- eo 5 со 
(b) the function f has a local minimum value at X = 3 
(c) the curve of the function f has no inflection points. 
(d) f (X) is decreasing in the interval |3» e[ 


(0) The curve y = Xe X has at с 
(а) Х--1 a minimum value. (b) Х= –1 а maximum value. 


(с) Х = 0 a minimum value. (d) Х = 0 a maximum value. 


(0) The curve y = e“ — X eX has a local -+ 
(а) maximum point at X = 1 (b) minimum point at X = 1 
(с) maximum point at X = 0 (d) minimum point at X = 0 


@ The absolute maximum value of the function f where f (X) = 10 X етке [zero » 4] 


n (b) zero (61 @e 


Тэг. 


Ф Multiple choice question bank 


(9 The function f : I& — R where f (X) = 2 X + cos X › then «++ 
(а) has minimum value at X = 7t (b) has maximum value at X = 0 
(с) decreasing. (4) increasing function. 


[64] The function f : f (X) = ХА has a stationary point at X = eee 


] or @-1 ©! | Qf 


(9 If f is a continuous function in the interval [a » b] and for every X 12X3 C[a ,] 


» then Ға =f p» 0 when X, > Хү» then seere in the interval Ja » b[ 
(а) the function f increases (b) the function f decreases 
(с) the curve of f convex upward (d) the curve of f convex downward 


@ If f » g are two differentiable twice functions on R and f (Ху< в (Х) for all values of X 
and h (X) = f OO - g (X) » then h өөө, 
(а) increases on its domain. (b) decreases on its domain. 


(с) has a curve convex downwards. (d) has a curve convex upwards. 


[67] If f is an even function and continuous on R and the function has an inflection point at 
X--a then the sign оғ) (а yx Ї (а?) is the same as eee 
(а) f @) xf a) (b) f (à) x f (a) 
S x т ұу o 
OF Ga) (d) f Ca) x а) 


65) Let f be an increasing function on its domain » which of the following function not 


necessary to be increasing on its domain ? 


(4)у-1/00 OyO (у= [f o (@у=е/ 0 


@ If f : R” —» R where f(X=X+ + and the function f has a local maximum value at 


X= а and a local minimum value at X = b » then ееееее- 


(а) f (a)> f (b) (b) (а) « f (b) (c)a» b (d) Ға) « f (b) 


(70) If y =a X +b is a tangent to the curve of the function f at any point on it » and 
f(X)<aX+b othen f (X) нөсөө for all values of X 


(а) increases (b) decreases 


(с) has a curve convex downwards (d) has a curve convex upwards 
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71) If f : f (X) = cos X where X € Ел , эл] has an absolute maximum value » then the 


number of times it reaches to the maximum values is --- 1) 


(а) 1 бте (b) 2 times (с) 3 times (9) 4 times 


Ф If f is a differentiable function on R such that f (X) <0 for all values of X ER » then < 


(a) f 09» f (X- 1) (b) f G0 « f (X * 0 

(©) f 60 «f (X- 1) (d)f O0 * f (X* D =1 
Ф If f is a polynomial function and f (X) 2 a X? +b X+c » then f is decreasing in its 

domain ІЁ «MR 

(2)a»0 b^ -4acx0 (6)а>0,62-4ас>0 

(суа<0>Ь2-4ас«0 (@)а<0,62-4ас>0 
@ If f is a positive increasing functions » g is a positive decreasing functions 

X 

and z (X) = = A 

(а) negative and increasing (9) negative and decreasing 

(с) positive and increasing (d) positive and decreasing 


© If f : R___,. R where f (X) = x343X?-9Xanda » b are the absolute minimum and 


maximum values of function f on the interval [- 2 52] 5 then b -a = сс 
(a) 17 (5)-17 (с)27 (a) 27 


3 2 B B H 
Ф If f : IR — R where f (X) = (x? (3 X - 7) is increasing for every X E ]- ee 5 al 
;X€]b ‚©°[ »then7a-4 156 =............... 


oL 7 (b) 14 (21 @2 
x Х-4 

Ф If function f : f (X) = Жашы. » where m is a constant is an increasing function 

„ћептЄ............... 


(а) |-= ›- 5] Ф) [-5›=[ (е) 1-5 ›0] (9) 1-5 »o[ 


Ф If f : IRR where f (х) 2 X2 +a X? + 12 X+ 1 , then the set of values of a which 


makes the function f has no critical points is --------- 


(a)-9<a<9 (b)-6<a<6 -3«a«3 (4)0«а«9 
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If f »g »h are differentiable functions respect X » by using the given variables in the 


following table : 


Choose the correct answer from the given ones 


снаи аваа еа 
(а)-5 
(2 
(с)! 
@-! 


Ө һо =f [5 +в OO] » then À (2) = > 


| (а)8 (b) Zero (€) 18 (4)-18 
Ө n =f + [g CO +2] » then (1) = 

-1 3 -3 
| өз o or өз 
O n =f [g 00] > then À (1) = 
| (2 (b) Zero (c) 10 @-6 
Ө h (%9 =g B X- f 00] > then À Q = one 
| (96 ()-s ON or 
O noo = [х + g COT? „епі (1) = 

-2 -10 

Oba 519 (©) Zero -30 


By using the opposite table where f is a polynomial : 


x | -1 1 2 4 
Choose the correct answer from the given ones joo| 24 | o |-3 9 
Фф f has local maximum value of X = зз зе j 0(9|-18| -6 | 0 12 
| @-! On ©2 @3 
[2] f has local minimum value at X = «e 
(55 OL 


|ө (2 
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@ fis decreasing when X € .--------------. 


(а)]-=›,1[ ОЛЕ! (€) B -l 


Differential & Integral calculus 


(4% 


(4) The curve of f (X) is convex upwards when X E -+ 


ОТ ОЛИО 


Oli al 


Ө The curve f (X) has inflection point at X = =- 


(4)-1 (OF ©2 


о If g (X) = f (X) + 5 » then g has local maximum value when X = -------: 


| (4)-4 (1 (с)2 


Choose the correct answer from the given ones : 


Questions on application of maxima and minima 


@ The greatest value of the expression 8 X — X? where X ER is -+ 


(а)8 (12 (c) 16 


[2) The function f has local maximum value if f (X) equals -------------- 


(аух2-3 (be) xX? «1 (с)х?+з3х 


ө The curve : y = X? — 6 X + 7 has local minimum value at Хе. 


(à) Zero 


(өз OF (94 


Ө xen? ad x 2k » then К = 


(@1 


| @2 OL ©з 


Ө If X < 0 then the maximum value of X + Е equals эзе. 


(а) otherwise. 


| G- © 9-3 
[6] Тһе maximum value of (sin X3 cos x) at X2 


@F (94 (9% 


(4) zero 
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9 The minimum value of the function X In X equals +++ 
1 -1 
OL Or O% зе 
Ө The maximum value of the function f : f (X) = 3 – sin X is eee where X ER 


(а) 1 (2 (с)3 (4)4 


© If X € [0 » zt] » then the function f : f (X) = sin X + cos X has absolute Minimum value at 


(a) zero (1 (сул Oks 


(10) If X + y = 13 where X and y are positive numbers » then the value of X which makes the 


expression (2 X + 3 y + X y) has a maximum value is «сеге: 
(8)2 OL 198 (08 


Ф If the sum of two numbers is 16 and the sum of their squares is as maximum as possible » 


then the two numbers are не, 


(25858 (0)759 (с)6>10 (451 


12 Тһе sum of two positive integers is 5 and the sum of cube of the smaller and twice the 


square of the other is the smallest value » then the two numbers аге гсн 


(34:1 (253 (€)5 » zero @32,12 


(B A rectangle its area 50 m? » then its perimeter be minimum value when its dimensions 


аге ee сө meters. 


(4)10>5 (5)512 5512 (©) 15,10 (4) otherwise 


[14] A rectangle with perimeter 14 cm. » then the maximum area of the rectangle = еее cm? 


(а) 10 (Ы) 12 (с) 12.25 (4) 49 


(D The rectangles which inscribed in a circle its radius "r" » then the dimensions of the 


rectangle when its area is maximum are зс 


ОЙ 2r (pr E ET. ©2r 2: (d)2r52r 
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(16) If the perimeter of the circular sector is P » then its area has maximum value at r = өөс 
ч 


on Or ©ҮР (94 


Ф A circular sector-piece of metal whose area 16 cm? ;then the radius of the sector circle 


which makes its primeter as minimum as possible = ------------ cm. 
or Ok (%6 @8 


(D А rectangular piece of land. bounded by a river from one side and of area 2048 m? 
» such that the length of a fence surrounding its three remaining sides is minimum 


» then the dimensions are гсн ye m 


(a) 16 › 128 (b) 32 » 64 (©) 8 »256 (4)4 » 512 


© Тһе points on the curve 2 у? = 8 such that their distance from the point (0 » 2) is 


minimum » then the points are гс 
(0050D5c3510 (6) B »-1) 535-1) 
(0)-3»-1)5-351) (18»1)»8»-1) 


@ The shortes distance between the straight line X — 2 y + 10 = 0 and the curve y-4x 
equal «e length unit. 


2: Жо of of 


e The perimeter of an isosceles triangle is equal to 30 cm. » then the side lengths of the 


triangle such that its surface area is maximum. 


(39959 12 (b) 10 > 10 5 10 ()8 ›8 ›14 (9)4 ›13 ›13 


(22) If the hypotenuse length of a right-angled triangle equals 10 cm. » then the lengths of 
the two legs of the right angle when the area of the triangle is as maximum as possible 


(a) 658 | (5) 415 ›2{5 (95125,2: (4210»4115 


(а) 28 (532 (c) 48 (4)64 
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(? Multiple choice question bank 


@ A thin metalic lamina in the form of a square » then length of whose side is 20 cm. А box 
without a lid in the form of a rectangular parallelepiped is to be made of this lamina by 
cutting equal squares of its corners » and turning up the sides » then the length of the side 
of the removed square when the volume of the box is to be maximum equals зе cm. 


(923 (93 (933 (943 


25) А box in the form of a rectangular parallelepiped with a square base. » then its maximum 
volume = «mmm cm? given that its total surface area = 384 cm? 


(а) 1000 (b) 128 (с) 256 (4) 512 


e A rectangular parallelepiped with a square base » the sum of all its edges equals 240 cm. 
» then the dimensions of the rectangular parallelepiped when its volume is to be maximum. 


(a) 20 » 20 , 20 


@ А rectangular parallelepiped the length of its base is twice its width. If the sum of its three 
dimensions 180 cm. » then these dimensions that make the volume of the rectangular 


parallelepiped is to be maximum. аге зе cm. 
(a) 50 »60 , 70 (b)40 60 » 80 (с) 35 »65 » 80 (d) 30 » 70 » 80 


e A rectangular parallelepiped has a volume of 576 cm? and the ratio between the two 
lengths of its base is 2: 1 »then the dimensions of the parallelepiped that makes its total 


surface area minimum агезееесесе cm. 


(25458 518 (8:165 2. (658512 (4)4»6 2,1242 


@ Тһе selling price of each unit of a product is (100 — 0.02 X) pounds. Where X is the number 
of units which are produced. If the cost price of X units is 40 X + 1500 pounds › then the 


number of units to be produced to satisfy the maximum profit. = =- units. 


(a) 120 (b) 1 400 (с) 1 500 (4) 1 800 


@ A factory is producing electric appliances profits L.E. 30 in every appliance if it produces 
50 appliances monthly. When the production increased than this number » then the profit in 


the appliance decreases by 50 piasters for every extra appliance produced » then the number 


of appliances produced monthly if the profit is to be maximum = «+--+ appliance 
(a) 50 (b) 55 (с) 60 (4) 65 
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e Тһе current intensity I (Ampere) in a circuit for the alternating current at any moment t 
(second) is given by the relation I = 2 cos t + 2 sin t. » then is the maximum value of the 
current in this circuit = e077 Ampere 


(а)2 (Б)3 OP ODE 


If the sum of the surface area of a sphere and the surface area of a right circular cylinder 
» whose radius is equal to the radius of the sphere is 250 Jt cm? , then the radius of the 
sphere if the sum of their volumes is maximum equals «ээн ст. 


@)2 (5 206 @> 


[33] The height of a circular cylinder has maximum volume inside a sphere its radius is "r 


equals еее. 


Or OF Qn ODER 


(34) Height of a cone which has maximum volume inscribed inside a sphere with radius "r" 
equals «e 


өз 


[55] Тһе height of a right cone » which we can put it inside sphere with radius length 9 cm. 
» such that its volume is maximum equals чесе cm. 


(b) 12 ©)8 (4) 10 


өз yO à өз 


intersect the positive parts of the coordinate axes at point A and point B ; then the minimum 
area of triangle АОВ where О is the origin point (0 50) equals =- square units. 


(a) 10 ӨШ (с)12 (d) 13 


& If (a » b) is a fixed point in lattice plane where a > 0 »b > 0 ха straight line is draw passes 
through (a » b) and cuts the positive part of each X-axis and y-axis at X » y respectively 
» if "0" is the origin point » then the smallest area of the triangle OXY » equals «нөөс 


square unit. 


(a) ab (b) 2 ab (©)4 ab @ d ab 


| etn] ®Ї-1›,1] (Io »1] (90-12 
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@ If l › mare the two roots of the function X? — (к- 1) X- k - 2-0 , then the value of k 
that makes the expression Ü + m? as small as possible equals зз 


(а)2 (5)3 (с)15 (4)-155 


тһе minimum distance between the origin point and the curve X = 2 sin t – sin 2 t 
»y = 2 cos t—cos 2 t s equals «е-е length unit. 


(91 (2 ёр OL 


(0) ABCD is a square whose side length 10 cm. and M ЄВС where BM = X cm. and N ECD 
where CN = 3. X »then the value of X which makes the area of A AMN as minimum as 


2 
possible equals сезе: 
(4) 1 28 11 13 
3 3 3 5 
69) The maximum area of the trapezium ABCD in which AB // CD ;AB 2 AD = BC 2 6 em. 
equals еее: cm? 


(а)27 ©2713 ©2716 (4у81 


(BA rectangle has one of its sides on the X-axis » the upper two vertices of the rectangle 
lie on the curve y = 4 — X? ; then the dimensions of the rectangle such that its area is 
maximum are сөн 


(із E EH G20 


,8 Ж 
3 3 3 3 3 3 


3 
3 


Су) ABCD is a trapezoid where AD// BC › AB.LBC , AB=20cm. » AD=10cm. 
» BC = 30 cm. » then the dimensions of the rectangle with the largest area which сап be 
drawn inside the trapezoid аге зс еее: 

(а) 15 516 


(a) 12 512 (b) 12 » 15 (€) 15 515 


(Bir a trapezoid is drawn in a semi-circle such that is base is the diameter of the semi-circle 
» then the measure of the base angle of the trapezoid such that its area is as maximum 


as possible = eee 9 
(а) 30 (5) 40 (c) 50 (4) 60 


(A wire of length 68 cm. is cut into two pieces. The first is bent to form a rectangle of width 
X cm. and of length twice its width » while the second is bent to form a square. » then the 
value of X such that the sum of the rectangle and square areas is minimum = еее cm. 


OL (56 ёл (08 
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9 If the point (a » b) C the curve of the function y  — X? 2 X +3 › then the greatest value 


of the expression a + b = «ee 
21 21 23 23 
On Л 4 @ 5 


@ LetA(059) » B(054) > С EOX , then the coordinates of C which make the 


measure of /. ACB is as great as possible are з 


(а)(3>0) (b) 4 »0) (с)б ›0) (d) 6 ›0) 


© The area of the largest isosceles triangle that can be inscribed in a circle of radius 15 cm. 


approximately equals ее е cm? 


(a) 248.04 (b) 284.28 
@ A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve 


y=X ? _ 12 and the other two vertices lie on the curve у-12-Х 2 ; then the maximum 


(c) 292.28 (d) 31224 


area of this rectangle equals зе square units. 
(a) 32 (b) 48 (c) 64 (d) 96 
9 In the opposite figure : D " 


ABCD is a rectangle of perimeter = 28 cm. 

a circle of centre B is drawn and passes through 

the two points A and E › then the length of AB с Е В 
that makes the area of the shaded part is as 


maximum as possible equals =+ 


14 14 28 28 
4+7 (Әзіл 44 JU Orin 


52) Тһе dimensions of the rectangle 


of largest area that can be inscribed 


in the right-angled triangle shown in E 
the figure are зс: cm. | 


(4)1 ‚15 (5)15»2 
(с)2,25 @2.5 -3 
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@ In the opposite figure : C 
AB is a diameter in a semi-circle › AB = 16 cm. 
s then the greatest area of AADC = +--+ cm? ED Ñ ^ 


(а)1213 (5) 24 ©) 2413 (d) 48 


е) In the opposite figure : 
A rectangle is drawn inside the surface 
of semi-circle with radius 4 cm. 
» then the dimensions of this rectangle 
when its area is maximum are «өөө cm. 
2 


(a4 4 (5)412 242 (©)4{2 ›4{2 — qas 5242 


55) In the opposite figure : 
Тһе value of tan 0 which 
makes (AB + BC) as small as 
possible is «өөө 

1 


(b) 
@ 


nN|— 


6) In the opposite figure : 
If the equation of the straight line DE is y=3-X 


» then the greatest area of the rectangle 


ABCO = «e square unit. 
9 9 
8 OF, 
9 3 
4 OF 

@ In the opposite figure : " 
The length of AM that makes the volume 
of cone is as maximum as possible үз 


equals зе " : 
(8) iL 
4 


(1 


- 


EE 


t2l— 
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Ф The opposite figure represents a rectangle 
inscribed in an isosceles right-angled triangle 
AC = 2 length units then the greatest area of the 
rectangle equals чесе square unit(s) 
(92 ©! 
614 @? 


[59] In the opposite figure : 
A quarter of a circle of centre (O) 
ЭВ € the curve of the circle X? + y 2-9 
» then the greatest area of the rectangle 


ABCO sem square unit. 


4.5 
ere 


@ In the opposite figure : 
Тһе part is in the first quadrant from the circle 
X? + y? =r" , then the greatest perimeter of 


the rectangle ABCO equals «өнөө length unit. 
(а) r 
(9 2r 


[61] Тһе least length of the line 


segment OAS E length unit. 
ОЙ (2 
(242 (4)4 
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[62] In the opposite figure : 
If CD = 2 AF and FE = ED 
and the perimeter of the figure ABCDEF = 40 cm. 


» then the maximum area of the figure ABCDEF 


(a) 90 (5)55 (с) 100 


@ In the opposite figure : 
f= X? , then the maximum area of 
the rectangle ABCD equals ---------------- square units. 
(92 Ор 
(с)48 (4)24 


Ф In the opposite figure : 
B Ethe curve of the function y = X? -3 Х+ 5 
» then the least perimeter of the rectangle 
OABC equals veee length unit. 
(2)3 (528 
(912 (d) 16 


(65) In the opposite figure : 
Two straight lines 
Li:yz4X > L,:y-18-2X 
» then the greatest area of 
the shaded rectangle = ---------------- square unit. 
(a) 25 (5)27 
(с)30 (4)32 
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@ In the opposite figure : 

The top right corner of a rectangular piece 
of paper whose dimension 8 cm. » 12 cm. 
is folded to align the lower edge as shown 
in the figure » then the value of X which 


makes y as minimum as possible equals 


@: ®з+ 


Differential & Integral calculus 


[67] In the opposite figure : 


у= (X - 2)? , AB // X-axis. 
» then the coordinates of A 
which makes the area of triangle OAB 


as large as possible is 


If the point A Є the curve of the quadratic function 


[65] In the opposite figure : 


Тһе greatest area of the rectangle 


ABCD equals 
400 
27 
403 
97 


square units. 


ЭТ 
404 


Ф In the opposite figure : 
A Ethe straight line X + 3 y = 6 
» the greatest area of the isosceles 


triangle ABO = 
(22 
(4 


square units. 


Gail BIG / VY e (ell - else ls АТ ois — Jal Lalis) yala) 


(5)3 
(4)6 
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@ If AB // the y-axis 
» then the greatest value 


of length of AB = ee cm. 
4л-313 47-33 

(073 Oo 
27-36 230 «343 

‚_ s eo 


Questions on behavior of the curves represented graphically 


Seventh 


Choose the correct answer from the given ones : 


@ The opposite figure represents the curve of the function f » then 


First : the function has local minimum value 
ах 2 


(2-3 (b) zero 
(с)2 (2-2 


Second : The Absolute maximum values 


ОБ OL 

©-2 @2 

Third : The curve of the function is convex 
upwards at X € eee 


(а) 1-3 »o[ (01-252| 
(с)10›5[ (@1-3›,5[ 


Fourth : The curve of the function f has an 
inflection point is +--+: 


(а)-2>2 (5) © »0) 


Fifth : The function is decreasing on the interval зс 


(а) ]-3 >of (51-2 ›21 (с)10›5[ @1}3>5[ 
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ФӨн)(о<0, /(о>0» YxE [a] 


» then which of the following curves represent the curve of the function f in [a >b] 


1-4-1-44 


© The opposite figure represents the curve 
of the function f » then j is negative in the 


interval secera 


(а) 11 ›2{ (b) 10 ›3[ 
(с)®-[1›,2] (4)10»2| 


Ө The opposite figure represents the curve 
of the function y = f (X) » then all the following 


statements are true except ------------- 
(а) f C 2) = zero OFENDO 
(с) 7@)>/ (5) @Ге& < С 5) 


Ө Тһе opposite figure represents 

the curve of the function y = f (X) 

All the following statements 

are true except «e 
G)ic2«jQ«o OEDFA 
©FEYD+FO=0 @FCV<FO 
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Ф Multiple choice question bank 


ө If the curve of the function f has two inflection points 
E 


» then the opposite figure represents 


the curve of y = ее 
(0709 (700 
(с) j (9 (d) otherwise 


60) By using the opposite figure which represents the 
curve of the function j (X) > choose the correct 
answer from the given ones : 

First : f (X) has local maximum 


value at X = e 
(8) zero Ө) 1 
(02 @3 
Second : f (X) has local minimum value at X = «+--+ 


(а) zero (b) 1 


Third : f (X) has an inflection point at X = > 


(а) zero OL (с)2 


Fourth : The curve of f (X) is convex upwards at X € зз 


(]-» ›2[ (ЫР > (еу ,3[ 


Fifth : f (X) is decreasing when X € --------------- 


(а)]-=›,2[ (ъ)12,›=[ Ol ›3[ 


Sixth : The solution set of the inequality ў (X) > 0 is = 


1-2] ОГ (I »3] 
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Ө Тһе opposite figure represents the curve of the derivative 
of the function f : f Q0 220 «2a X? 4 b X +1 
»then f (1) = 


(2-1 (5-3 
(с)7 (ауп 


о In the opposite figure : 
If the straight line L : 4 y = 3 X + 12 touches the curve 
Ў (X) at X 22 > then: 
First : f (2) = eee 


3 
Өз 04 
Second : 7 (2) жоносо» 


or i (с)45 (4)6 


110) If the opposite figure represents 
the curve ў (X) » then : 
First : The curve f (X) has local 
Maximum value at X = «e 


@-3 ®-1 

(o4 (4)6 * 

Second : The curve f (X) has local 
Minimum value at X = гөө, 


(а)-3 (51 


@ Тһе opposite figure represents the curve of Ї » then all the following 
statements are correct except ·-------------: 


(а) At X 2 — 5 there is a maximum value of f 


©) f (1) > zero 
(с) At X = 7 there is a minimum value of f 


(4) The function f is decreasing on |-551| 
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€ Multiple choice question bank 
Ф The opposite figure represents the curve 

Ї (X) » then the function /<ееееее 

(8) has a local maximum value but not a local minimum value. 
(b) has a local minimum value but not a local maximum value. 


(c) has a local minimum value and a local maximum value. 


(d) has neither local maximum value nor local minimum value. 


13) The opposite figure represents the curve of 
the first derivative of the function y = f (X) 
All the following statements are true 
except «em 

(а) f СЄ 4)> zero 

(b) f C 1) = zero 

ОТА (1) < zero 


Ф Тһе opposite figure represents 7 


» then the function f is increasing in the interval 


ОуДЫ! @Е=+о[ 
(әре @Е=›2 


15) The opposite figure represents the curve j (x) 
» the straight line L touches the curve at (a » b) 


»then j (a) = «m 


(а) tan 0 (b — tan 0 
(с) zero a 
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0 The opposite figure represents the function j (X) » then: 
First : The curve of the function f 
is convex upwards in the 


interval esses 


(3)]-« of h-Al ж 
(c) Jo »4[ (ауь эс together 


Second : The curve of the function is convex 


downwards in the interval <<. 
(а) 1-3 ,0[ (65M 5 =I 
Third : The inflection point at X = eee- 


(a)-3 (b) zero 


(с) 4 (4) all the previous are true. 


© The opposite figure represents the curve of the function j (X) » then : 


Virst : The curve of the function is convex upwards 


when XC... 


(]-« »2[ Ф) ,=[ 
(с) Jo ‚2[ (ауа » € together 


Second : The curve of the function has inflection point 


OF Ор 
(c3 (d) zero 


Third : If Ї (-1)z ў (5) = zero » then the function has local 


Maximum value at X = «ee 


(2-1 (52 @3 @5 


Fourth : The function f is decreasing for all X E .-------------. 


(8) ]- ›- Ц Ф) 15 >of (о) (ауа » b together 
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(? Multiple choice question bank 


15) If the opposite figure represents а continuous 
curve of j (X) in the interval ]- 2 » 4[ , then f (x) 


is increasing in the interval сз 


(1-254| 

(0984 

(910,4 

(4) 1-2 »o[ 

(D If the opposite figure represents 


the curve of 7 (X) of the function f 
where - 2 < X <4 » then the curve 


of the function f is convex upwards 


(5)0«Х«2 
(с)-2<Х<-І only 
(d)-2« X«-landl« X«3 


20) The opposite figure represents 
the curve of the function f 
s then f 09» / (X) at X € зеен 
OL (әкені 
ОЛЕ! hel 


e The opposite figure represents 
the curve of the function f 
which is polynomial has an inflection point 
at X 22 s then f (Х) > È CO »f (50 have 
the same sign at X € 


(@)R ® + »-2[ 
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e The opposite figure shows a graphical 


representation to the curves of the functions 
F(X of 0o» foo where f (X) is polynomial 


» then the curves a » b эс respectively 
(2) f 00 »f 00 sf 09 
OF (9»Ғ 005709 
(f ОО, eof co 
ОШЕН 095700 


23) Which of the following figures represents а general curve of the continuous function f in 
which f (1) 2 f (5) 20 » f. 3) 2 - 3 and ў (X) «0 for each X«3 ‚} (X) > 0 for each X» 3 
and / (X) <0 for each X 2 3? 


@) © 


e Which of the following figures represents a general curve of the continuous function f in 
which f (0) 23 »f (2)=f (- 22 0 and f Q0 » 0 when -2 « X< 2 and f (xX) <0 
when Х> 0 ‚} O0» 0 when X «0 
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6 Multiple choice question bank 


[25] The opposite figure represents the curve of function f 


its domain is [a , b] , then the function 
g:gO0-2X.f (0) is e 

in the interval Ја » Ы 

(а) decreasing 

(b) increasing 

(с) constant 


(а) not possible to determine its monotony 


(26) The opposite figure represents the curve of the function f 
where f : [a » b] —» Ж » then the function 
8:8(Х)ээөөөөөөн is increasing 


in the interval Ja » b[ 
OF (Xxxf 00 
(c) [f cof @-2Х-/ 0% 


@ If f :IR___, Жапа for all values of X ER » f is increasing function » then the figure 


which represents Ї (Х) 18 mA 
y 700) 


ы | foo | | | foo 
(а) (ы) © © 
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e The opposite figure represents 
the curve of the function y = f (X) 
» Which of the following 


represents the curve f OO ? 


e The opposite figure represents the curve 
of the function y = f (X) 


If the equation of the tangent to the curve 


at any point (X » y) is y 2 g (X) which of 
the following statements is right =e 
(а) в 00 - f 09 

(b) 8 00 5709 

(с)в 00 2 f 0%) 

(d) f ОО) * g C0 «0 
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G Multiple choice question bank 


Eighth 


Choose the correct answer from the given ones : 


Ө xo «ax- Бо T 
(8) 1 0° +3) ORI PE 1o» @ 1 oc» 
xb 
| 2 eoe +с 
2х-1 


Ф 21х07 (ууї?х--ы (0 ї6х-1 


(ғ) 
с4- 
N 
м 
EN 


2X41 
| TS X226 TC 
cll 1 -2 2 0. 
rr Oz СУЛУУ, OPE: 
irj сах =пй]2х?+1+с > then n = ee 
{2х?+1 
1 
@3 ®з (56 ©% 
кз хохи e уах ТЫУ, s then n = e 
(53 (95 (96 
Іхах- X e » for every nz «m 


(a) zero (1 (92 @-1 


(4X?-4 X41) 


а=: 
a-p 
@ 15 Qx- n? «c (d; Qx- DP «c 
2. 9918 4 E 
(с) Qx- D^ +e @ 55 0х-1*+с 
| 25851189 а " 
Үх 2 
2X4 19 000-1 
(@)2x'2-3X2 pentur 
Ж!» 
E 4 -4 4 24. 15 Al. 
(2x!2-3x2-2x2 (45 Х2-2х2-4х2 


——_—_ | N 
е ӨФ--09--0--0--4Ф--4Ф 4 
E 
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О (x«lyax- — TC 

(1 (x«l) 1 x*.2x + 

© 1х°+2х+- @(x+4) 
@/ (x-$) (x+$) (x+ 1)ах= өөн +c 

(ух--; ()557-2 

xx Фіх х5 
Ф [6х (1 - L) = ns: xc 
| (a) 6 (Х- 1) (Б) @-1)% (40-17 (4) 6 х-1)% 
Ф/х Х-24 Хээ. кс 

(@)&-2)7 +2{х-2 (6$ 0-291 

(0) 2 (х-2)2 +2 (х-2)2 @ 2 ос-2)1 + 4 (х-2)3 
%! Х+3 dXz.eeeemee +с 

х-1 
3 1 3 я l n 

(а) (x-22 - (x- 02 (5 5 (X- 2 *3X-D2 

(0) 2 (х-1)2 «2-02 (@ 20х-1)2 +8(х-1)2 
@[х(х+2%ах= —— de 

@ +2) (i022 

(© 16 0+2)"9- 2 (ха 2) (3) 15 6*2? + 1(х+2) 
(Íxfa-x5ax- purse кс 

@-fa-x’) ()-2/4-хХ9  (9-$fa-x5 @xsFa-x) 
@{[х./(х?у.у(х?уах= 2 ке 


| @+ roar Gtr Gre (рэг 
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6 Multiple choice question bank 


OF; (х?-3х?+3х-3)* 


2 
@ 4 (?°-3х?°+3х-4% 


Ө.х х2-174х- AER +с 
өреге 
© 1 (х2-1у + 1 (05-49 


(пз) х= 
+ Gin X +3) +e 


(sin X 4 3) c 


(b) Gin X + зу 
@ 46 X + зу 


EP ЖОЕ 


(92 х5--1-кс (5) 3-4 хэт 
x 


--(% ITE © 


х5 4x X^. xc 
©) 


24x 

Ф J cos (3 X= 1) d Xs e m 

(a) sin (3 X- 1) (5) + sin G x- 1) 

(с) 3 sin G x - 1) (4-4 sinG x- D 
@ J csc? 8 d Xs ее +с 

(3) - cot (3 Х) (0) 1 cot 3.x) (€)-3cot3 x @-4 BX) 
69 | sec ytanyd y - duéyici cn +с 
| (а) зес у (b) ese y (©) tan y (d) cot y 
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Ø J (sin? 5 X+ cos? 5% dx= Veit deesse +с 


еф Х+ сов x 


Differential & Integral calculus 


(1 


(d) 4 (sin? 5 X+ cos? 5 Х) 


Фе алуах- — +c 
@ - cot F + sin Л (b)- айя ышт 
(25x (d) cot T- sin T 
BI aues m 
sin^3X 


(p)3esc?3 x 


(€)- cot 3 X — 3 cot 


(a) sin X + cos X + tan X + c 


(суах-с 


(b) tan Х+с 


(d) sec? X + c + cos X sec X 


(©) 4 cos 2x (сувіп2Х 


| 
| 
Б = 
| 
р 


учен (b) - cot X (Сап? x — co? X 
ФІа-сехсохах- neait 

@)4X- csc X+ c (4 X+ osc X c 

(с) 4 X- cot X +e (4 X^ cot xX +e 
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(? Multiple choice question bank 


(0 (sin 3 X cos X- cos 3 X sin X) d X= eee +с 


(a) sin2 X (5)-3 00s 2x (с) cos 2 X @ -4 cos4 x 


Ө-—“ 


[cos x cos Ж — sin x sin% a x=: eene +с 


(a) cos (Х+) Osin (x+ 1) 
© 1 eos (x+ 2) @ 4 sin (x+%) 


J sin X cos X cos 2 Xcos4 Xd X= eee %с 

l 1 
(а)-сөз8Х j (b)-g; cos 8X (С)сов8 X (d) др cos 8X 
f tan? x cs? Xd X= гын ne 


(а) tan X (b) sce? X (c) csc? X (d) —cot X 


(sin? X + sin? X tan? X) d X = еее %с 
sin? X + csc? X (b tan X- X (c) tan? X (d) sec X 


— 


J (cot *X+cot” 39d X= — 4c 


OR cot? X (b) tan X (©) log sin? x| @-+ cot? X 


In 1 + tan? X) cos? Kid A essem +с 


(0) 1 cos? x (94 sex (Ч) d tan? x 


(9 
E 


EHAA ENEI 
| 


Ја tese X (1 -csc)d X= uw C 
X-cot X 1 (b) X cot X 
1 2 ; 1 ү2 
(©) 5 eot X (9 5х + cot X 
(D J sec X (sec X + tan X) d X= eee +c 
(a) esc X + cot X (b) sec? X + tan X (c) sec X + tan X (d) sec X — tan X 
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Differential & Integral calculus 


| (a) cot X (b)- cot X (©) tan x (d) - tan X 


х 4 
QJ Ато ax КЕККЕ, +с 
"j `5ш°Х+2со$°Х 


(a) sin X (b) cos X (©) tan X (d) ese X 


© Joos? x sin xa x= көзөө +с 


(а) 2 sinf x (9-і sinf x © i cos x (2-4 cos x 


@ | x? se? (x3 «5ax- т +с 


(@ 1 x? sec? (Хх? + 5) (5) 4 sec? (x? +5) 
© 4 tan QC +5) (@) 3 tan (X? +5) 
б) J 10 x sec (5 X? + 2021) tan (5 X? +2021) =. +c 


(а) sec? (5 x? + 2021) (b) cos (5 X? + 2021) 
(с) sin (5 X? + 2021) (d) sec (5 X? +2021) 


L Gin X + cot X)? (b) 8 (sin X + cot 207 


9 
169 246 A ose у? 
g sin X+ g cot X © 2 (cos X - cot” X) 


(а) cos? (tan X + 1) (b) sin (tan X + 1) 
(e) i sec? X x sin (tan X + 1) (d) sec (tan X + 1) tan (tan X + 1) 
sec X 
е 4 Е АДЕ TC 
sec X + tan X 
(a) tan X sec X One aa (с) tan X - sec X (ау tan X + sec X 
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(? Multiple choice question bank 


(5 f (sin X) 
(4) i (f (cos х) 


Ox ех (d) cot X 


(3) f (cos X) 

(95 (reo) 

Па -cot 9? + 2 cot x] a x= eene +e 
@)-cot X (Б) ese” x 
тээг. 
Jp) dXszs.eeeSÜee.. TC 

(2)2 4 х-4 sin 2 X+ cot x 

()24 х- lsin2x-cotx 
pex sede 
1-sin^ X Е 

(2) sec? X + tan? x (b) tan X +X 
[sexe x x be 


sin X + cos X 


101 Lu 1 
2 2 <82Х 2 sin 2 X+ cot X 
1 cual. i жə 
@25%x 4 sin X cot X 


(€) tan X- X (d)2tan X- X 


Lg 1 i _ 1 
(3)1- 5 sin2X (b) X* д cos 2X (€) 1 + cos X sin X ©! g cos X 
jJ d i Leu Re ы Tc 
cos X + sin X Е 
(a) sin X- cos X (b) cos X- sin X 
(c) sin X + cos X (d) cos 2 X + sin2 X 
[4sin*xdx- eee +с 

c ees 4.5 
(а) 5 cos X OF cos X 
А аа da 
X-sin2 X*cos4 X @ 5 Х sin2 X+ q sin4X 
3 [sin2 Xsin! Xd x= eee +с 
sinf X cos? X (b) cost X sin? x (©) sin® x (d) cos? x 


Differential & Integral calculus 


sinf x 


E энэнд m 
cos? X 
(2) tan’ х тіге © 4 un 7x @ sec? x 
BN on а, RR +с 


(а) 3 (sec X + cos xy 
or 2 X-sin 2 X —tan X 


(b) cot X- sin? x 
ei 5 X+ 4 sin 2x +tanx 


Qj sax ооп +с 


(c) tan Xsec X 


(4) hn cos X 


(а) sec? x 


Cx 989% 


@- 4 cos 2X 


і/а?хах------.. 


Bue Х+с 


@ fi sec’ X tan X d X equals «еее. 


L see Х+с L sec! X4c 
4 


i nsi 


er Х+с 


1 3 
se Х-с 


1 3 
(с) 4 tan Х+с 


ѕес х 
»-— ee me кс 
(а)2 sec? x (B) sec? x tan? x 


(©)2 sec? x 


OJ (MX «i)ax-. —— 
(а) tan? Х+с 


(©) tan X sec X+ c 


(b) tan X c 


(d) cot X ese X +c 


Qieax- MEA +c 
ORES 


oe 


@ |-Хах- — Ес 


Xt 
(а) 2 In X (b) Inx 


өре 
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Multiple choice question bank 


ЁС) 


а3!°®«Х@ х=. Se tC 


— 
5 
х 


(b) 3 In| X| 


(с)їп|з Х| (ауһ|х| 


-- 
5 
У |09 
о 


| © 
| 8 
T 
х 


(p)InI4 +X] 


(©) log, || (Ф) In| x| 


J(2sin x« L)ax- 20 
(а)-2со8 X + In| X| c 


()- sin x- 5 «c 
x 


(b) 2 cos X + In| X| +e 


@-2eosx+ ate 


X x 
e +e ЖОО 
| x 4Х- +с 
(@x+e?* (5) 1+е72 ()x-e?* (фх 1 є-®® 
@[|(х?°+е'^уах= "ES +c 
(@)2Х?°+з х3° (5) 1 Х9°+е3^ 
d 3e 1 ax х?°+! 1 зх 
тылығы 2е1 3 


(i4 


Differential & Integral calculus 


sortes 


(©) 03**! «c 


(d) 14 Хас 


@ /ех tan eS ax- €— 


(8) In| sec e*| 


(Суш|сове” | 


(4) tan e* 


o m Gin 3) КОКК" 


(2) -cos X +c 


(с) соз X & c 


(d) - sin X +e 


====й 


[sinxe*Xa х=. ee 


© esin x 


(4) eos x 


© n|x*+3| 


(iota! 


()4 nx? 


(4) i (In x)? 


(с)2Х+с 


(4) ш1Х| «с 


]—L de NE 


(2)3In| X| c 
© 4 InIxlec 


(5)3In|In X] ec 


1 
@ з Inn XI «c 


j In X2 
XIn X? 


(3) 5 1х 


7 


(5) $ InIxl 


(c) In (In| X |) 


Gy 3x) 
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E Multiple choice question bank 


(нына Sees (©) 1+In|x- 1| (d)X+4 In| X- 1| 


QJ 2-2 нари» ds 


2-5 


(а) 1х+5| (p) Х+5 |х| (с) 5 Х+ |х| (d) X*In| X & 51 


q [ап 049 equals еөөөөөөн 


G- In|cos Ө|+с (5- In cos 0 +c шаны Шш 


(@ + tan2x (же 
(с)-1п|соз Х| @-4 > In|cos2X| 


@|-®?Х ax. шаи: +с 


1 + ѕіп2 Х 
(a) (1 + sin? ay? Cod habs 
„5 1428 
Се) In| 1 sin x| (Шұ i idu 
cos X sin X 
@ф]=х=вх ayo. n +c 
(a) In cos X - In sin X (b) In cos X + In sin X 
ааш (d) In| cos X + sin Х| 


(5- In | csc X + cot X | 


MA 
jc x 


(ух! 


(4) - 1)? -ш1Х-1| 


():5 х (с)шх9 


Ofa l qm x 


Differential & Integral calculus 


[ШШЕ 4х- 


5 3 
(2) (5 +1 x2 


OL 5«Inx 


@26+ь? 


1-cos? Xd X2 а. +c where X € Jo » z[ 


(a) ese X (b)- cos X 


(с) cos? X © sin? X 


(4) sin x 


cos? X secl? x d X 2 sss +c 


(a) sec X 
(с) In| sec X + tan X| 


Qa + tan? xe! Ха x= — е 


(а) есе х 


@ Jinxaxe.. TEN +с 


———e —e-——e-——e 

8 

a “- 
Б 
8, 
R 
a 
ba 
u 
© 


€ 


(ру un 


(b) i sec? X 


(d) sec X tan X 
(eye! feno ОТ хийн 


(а) 4 (nx? (b) X Inx (©) XInx-x (d) XIn x- 1 
Ф@/хьхах-.......... T 

(@) xX? Inx-x? (©) x?-Inx 

()Х-4 x? nx? @4x?inx-1 x 
@ | 3x+2)sinxax= РТИ 


(2) G Х+ 2) cos Х+ 3 sin Хас 


(b) - G X +2) cos X +3 sin X + 
(d) - (X+ 1) cos X - 3 sin X +c 


(c) G X * 1) cos X - 2 sin X & c 


@ tJ 2x+3)mxdx=yz-Jzdy ə then у z equals з. 
(253 Хах (b) (2 x43 
© 7 @x+3)Inx (@ X(X+3)Inx 
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(? Multiple choice question bank 


(Qpirjox-ne*X?axeyz-[zay sthen J zdy= eee 
сартай ОГАШ: 
©- е2Х+3 + @ eee 


@ If each of y adessent „йш ooo atis eene 


284. ОТЕ (yz*c @ytzte 


Фе ане +с 
ax ex f) 1 2,1 eX (X41) 
2 | | 


фісез dX eeu у+с 
ӨЕ: б) x? +3 xX? 
(Sx ibam: 6 (@1х*+х?+3х? 
Фуа 77% 
e+e X42 
І EE 2 LÀ 
| EU © Жыл. Bx @ 251” 
@ | хсох?ах- — 
| (3) sin’ x +e pe Х+с (9-1 sinx? +e (а) | sinx? «c 
ах i m | Е i 
Ф!- Ax m 
| (a) tan X- sec X +c (b) tan X + sec X +c (c) sec Х tan X +c (d) esc X & c 
(б | x cos xd x= — 
(а) X sin X + cos X ^ c (b) X sin X- cos X + c 
(с) зш X (x7!) «c (d) X sin X+ sin X 4 c 
@) | cos? x si? xd x= eem 
L sino x— l ий Хас sinf X — sin? X 4 c 
6 8 
© + sin? x- t sinf x «c І cost X+ t sin® Х+с 


Ф109 ax ТРЕТИ 


Differential & Integral calculus 


(а)- cos X (In X) +c клы (с)-соз (In X) «с (4) алх өс 
Qe (sin X--cosX)d X= зен: +с 

OF sin X O cos X (©)-e* sin x (@e?* sin x 
Oi (1 + tan X+ tan? X) d X = eee +c 

(ауе” tan X4c (ех вес Х+с (с)е^ іп Хас (d)e* cos X «c 
Ф; МЕНЕЕ ТӨТЕ ненне +с 

(а)ех cot X ®- e* cot X ©” ese x ех cos X 
QI (1079) ax... 

od In X ^c (xe*in x«c жіп Х+с 


GS ee 
Је (гоо «f oo) axe Жа есен 


(аух Ed 


_ a-cotX+e cos Хас 
Q)lylse male e 


Ter 
Te» XdyzsydX;then еее 
| 


ит, =[хїе®ах д=[хе^ dX y then хөвөөн 
Let (DL-1,2xe* 
н в" бна х e* 4c 

ЛЕГІ фе нышы: +e 

(хе (5) 4 хех" ()4xe* (@(х+ + х5) 
@Je?*cosxdx= eene +c 

@ I e?* sinx (6) 2е2 (sin X+ cos X) 

© $ e?* (sin x + cos X) (4) d e?* Gin X+ 2 cos X) 
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6 Multiple choice question bank 


(£5 | tant x d (tan Хуш-еееевев %с 
1 5 Л Заа 
(а) < arx (5) 3 tan’ X tan X 
1 5 l.3 
(c) 5 tan X + tan X (d) 4 tan X-tan X4 X 


(a) + (ап? X (b) i tan? X — tan X 
= tan X + tan X = tan” X-tanX+X 
© $ ta (d) 3 ш? 
(0 sin Z2 x) sin (4-2) dx= eene +c 
(a) l sind x І cos 2x 1 sin 2 x @- сах 


8 


(a) nlx +e*| ®© In] x* + ех] 
(inl xe! + ех- || nlx хе] 


®/-@ х^уах-» E жс 


(@ + 3 (nx) +x (5) 1 (n oo? 


(c)3 In| In x| (d) E (In x? 


@ In the opposite figure : 
If m (Z ADE) = m (4 C) 
sthen fyd X= eee +с 


(a) tan X + i tan? X 
(b) tan X + 4. tan? x 
(c) tan X» $ tan? x 


JE and A uuu 
(4) с X + = tan” X 
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Choose the correct answer from the given ones : 


Questions on the definite integration 


b 
Гн» 


(2 f (b) - f (9) GV rooax ©- гооах @b-a 


` bs 
ө If f is continuous оп the interval [a » b] » then f (a) + J f азах-------- 


(2) f (b () f (b) (Of (ау (а) 

Рах» Гугау- eee (where a # b) 
aa b 

@2,[°х?ах (b) zero Q2, yax @ b-a 
Өн,Ггооах-7 › ‚[°в(х)уах=2 men,  2/00-3800-514Х 

equals «e 

(а) 18 (5)-8 (с) 10 @ 14 
Өн, D FOO ax=4 ten „] [B f) - 1] d X equals е... 

(2)9 ОШ! © 12 (4)-8 


@ If f is continuous function on the interval (2 »7| 
7 4 
then, J f(xydx+,] РО) а х= 


(ә, rooax (b) zero 
(S, rax (92,Г rooax 


3 3 
Ө 1f f is continuous function on R ыы Ї(Х)4Х-7 , al f(X)dX=-11 
5 
sten 11 f (X) d X equals е: 


(2-4 (b) 18 (c)- 18 (4)77 
If l'reoaxs J? rooax- J^ $ icy dxcothen value оғы dea 

1 2b 1 
| буг or ©! or 
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(9) If f is an even function » and is continuous on the intervel [- 4 » 4] 


“АГ гооах-э0 ? a) fooaxee Shen: |J f(x)dx= ——— 


(8 (b) 14 (€) 16 @ 26 


4 
(D if f (x) is an odd function and continuous of R and. | f00dXs-3 
6 4 
so) F(X)AX= и уеп О) аха 


(а)5 (b) 6 (с)8 @ 10 
@ҥ[°*у(х)ах=5 , J гооахь2 3 J'feoaxes 

sthen ,J' f GO d X- енген 

©! (5) 13 (9-3 ()-1 

it f^ Oax S rooaxe M 7009х=9 


П 
»then jJ F(X) AX a reece 


(а)45 (5)9 (с) 12 (4) 18 


(b) zero © 1 @ 4 


2 
I (a X? + b X + c) d X depends on + 


(а) value of b (5 value of c (c) value ofa (d) value ofa »b 

їе f OO d X zero »then f (X) may be сзсз сез 

(x? +1 (OR: (x«1 @х-1 

axe x KEET AK) Hine 

(а)-1 (b) zero ©! @2 
(2-1х] d X equals .-------------- 

XE q 


© zero 


© 
9 
© 


(ъ)-8 
(4-7 со82Х)4Х-----.- 
(27 
1 . 
! 28177427: mrene 


0 
(47 


өө 


о 
я>. | 


e 


(KB)? Ж Sereas 
1 


кю 
— 
х 


=| 69 
— 
an 

e|! 

Sle 


=3 


-ө--.-.--69-86--6-06-ө- 


7 2 (5 zero 


Ar acd Ot eee: 
е+1 е-1 
л 0 
‘sint хах+л] cos! Xd X= «e 
үз -(3 
OF eu 
“ах 
И я 
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Цан 
өр om 
OF (Qm | 
(92 @-! 
(05 Ob 
өз E 
=, 
өзе of 


Т 


(? Multiple choice question bank 


3 
Ю) | «=йїх-2[ай= c 


28 
OF; (51 (ed (d 
@ir J x-Ndx=9 , aEZ* then a= 
@3 (4 ©! -8 
Ф ir, f 2хах=5 епке / 
(a) 13 (5)5 ©! (222 
QD ita «2 «b sand j^ Ix-21à x -4 5 then 0 ma 
(24 (524 (с)2 -4 
Orp" eXax=2 ›„а^—Ъ? = 12, then a = ПОНИ 
| (а) 8 (b) 12 (с)4 (4)6 
DS Eltax — 
1 
(Өз (5)6 (074 @5 1 
Ө./ n d Xs eee 
| OF (e ©! @-1 
D," isin xlax- — 
Jon (b) 20 xt (с) 40 (4) ол 
Ф.Р Денни 
| Zero (2 (сул (7 
2X-1 -1<Х<2 ) 
Фигсо-| ae sthen [foo dx eee 
3 2<X<5 
| 2 Әр @? 
|х-1| Х<1 
Фигсо-| 5 jen | food xe ми 
Х2-1 Хэ 
E =35 35 -3 
lei Or (3 Op 


= 
mak 
со 


Differential & Integral calculus 


Фн,Гіхіах-32 then a mosmor 


(4)8 (b)-8 (с)=8 (d) zero 


Фи!) 16-16 Х24 Х-ееесесее square units 
(a) 16 (ыл (су? л (44 


k+l 1 
@,] : (9° axz 3 then k= EUREN 


(а) zero (b) 1 (су? (@3 


1 
2 sin (у) 
Ma 1 Å XS eee 
(4)-2 (5)-1 (©) zero (@1 
" лох 0002000 (5, X мэс | 
г] 09 X=m sthen yf TU Lh — 


(2m (5)3ш (©)6m (d) 12m 


"Or -- 
Је ва m 


(5) 16 (12 (d) 10 


f [T «9 216 9 then k= еее 


(4)-12 (Мед (с) zero (4)4 


е 


_ 


If f (X) » Ê (X) two continuous functions and if f (6) = 4 » f (6) = 3 


sf (N= 14 f 0) =5 then | f OOd Xo rene 
(a) 10 (2 (18 (Әз 
n e*dxes een 


= 
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(? Multiple choice question bank 


[50] If the function f is continuous » f (5) 29 > f (1)=4 > then Ё зү Әу J AX m 


(4) 19 (Б) 38 (©) 1013-2 (d) 50 


[51] It, [^ x2 cos xax- — 


(а)-л ())-27 (сул @2л 


210 вех | л 
rl Tq tan x Х-іп2 where 0 < 0 <% » then 0 = элн 
л T T T 
(912 (Or: 4 3 


Өк xaxp z,fxoaxsa€m stenac 


@? IB ©» on 
Quin өх?-1)4х=12-2,®епк= ОО 


OK (5)4 (92 (1 


| - са Өз Gs 
Gir i] fodz-4d-2asc tenes нг 


(4)-1 (1 (92 -3 


Өз If m уа €Rand | (m X n3) d X-15 sthen f тх «nxSdx- Е 
| (a) 10 (5) 15 (©) 20 @ 30 


@ If f is a differentiable function on R and f (1) = 4 » f (3) = 10 


3 ^ 
sthen |) [F (0) +X f eO] dx e e 
(@) 22 (5)24 ©% @в 
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1 
(D it f is an even function » "| Тодах-7 Shen f ЇГ G9 -f'GOldxe sem 


mil Ёл 7 ©-14 @7 
@,/°" sin "ү: (3 = cos? XdXzaz-ee— 
| (4)2л d Qva л -27 
Qui fisan even function and | Ғы 5 бо04х- 10» n TOURE 8 s then vs 


Чи foodxe2 f rooaxe-2 
0 
3 5 
(©), f00ax-26 (Фу) ,Гтоуах-лв 


— / 
| 
| 
| 
| 


————(ÍlÓ 
e 
| © © 5-4 
=. E 
a w+ 
» N 
+ 
Е" 
х 


T Lata... — 
P Or gm OI eax 
X44 -1° X45 

1 


(d) All the previous 


2 2 2 2 
(088784 qu. d e" diese 


12е? (5) 2e* (©) 12 (e - 1) (4) 24 (e* - 1) 


© 
— 


cos -13 
"i 8 л ах = i » then one of the values of 0 equal --------------. 


| 
[65] 
| (a) 30° (b) 45° (©) 60° OL 
Qul х 2020)? d X = гын 

1 2 
|® ЕШ СЕН ©! ©з 
On, її ТОО4Х-20, БАГ f(X)dX=25 , еп "T. /(х)ах- к” f Gd secs 
CM 10 moe ке Qs 
(pr, [°зх?+2у4х=96 , fs 4Х-4 ,thenaxbe иен 
| (ay Apu (с)2 @25 
Фи/оо-3 ОЕ L then А: фюдах-------- 
| (а) zero (p! (92 @3 
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(? Multiple choice question bank 


Lim [+ | Мн x?+16d x] = — Ын 


З h—0th3 


(с)9 (d) 16 


(@) [0 » 2] (b) JO > 2] 


hs Gh sl 


22 — ини _ 

(D 1f f is a function where /' 1(2Х)4Х-10 

» then which of the following is correct ? 
24 24 

@,,J f@dt=s Gul 1041-20 
12 12 

(94 (4-5 l f dte20 


Ф In the opposite figure : 

the curve of the function y = f (X) 
2i s 

sthen |] f (X) A Xs 


(a) 12 
(с)-4 
Ф In the opposite figure : 
F [f COP f (0) d x2 eee 
64 
MEE 
8 
Оз 


Ф In the opposite figure : 
Тһе straight line L is a tangent to the curve 
y = f (X) at the point A (1 »2) 

1 
„теп, f (X) d X= eee 
(4)-3 
(9-1 
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Ф In the opposite figure : 
peo 
-4 


Ф In the opposite figure : 
If L is the tangent to the 


curve y = f (X) at the point 
А (3 53) » then 
3 % 
Mi XF (ба екон 
-2 


75) The opposite figure represents the curve of 
the function y = f (X) and g (X) =X. f (X) 


3 8 
then || B (394 Хөөс 
(а)-! 
(9-3 


[79] In the opposite figure : 
If ABCD is a square 
»m (Z AED) = 909 
1 

„еп f (EC? d X= s 
(а) 82 

3 
© 100 

3 
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(? Multiple choice question bank 


Tenth | Questions on the applications of integration 


Choose the correct answer from the given once : 


If (х) = 1-sin2X » f(0- » then f (2) = Mn 


4. 
2 
923 oF © @ 


ody. т" _ Ёс _ 
O it = 08 X у= 2а Х= 7 › ћепу= eee 


@Ү?х+1 ()212хэї46 O©AY2x+1 _ Qa 


Өкуоод=[х+1у2х?+а4х-1)4х » f C22 Lothenf G) m 
(а) 54 (b) 86 (с) 98 (4) 106 

QÍrooaxex?-x? ten f(0- f (08 e 

Quir] I ахењіхі+ х? ec then f 00= 

| (x! «x1 (x х? ()2Х? +1 @х?+1 


[3] The equation of the curve which intercpted 7 units » from negative direction of y-axis and 


slope of its tangent at any point on it = 3 X 242 gig өзе. 


(з)у-х? (ру-Х?-2Х-0 


©y=x?-7 (@у=х?+2х-7 


Q IF f 00 = sin X + cos Хуйса7 00 + Í f Od X= e 


| (а) zero (5 constant (c) 2sinX (d) 2cos X 
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Iff (X)= E ах, then / (Dye eene 


does not exist (b) а +с © 2 


иь 6X-4 a }(1)=2 » 1(0)--4 эйел} C9 - 


To 
Ф 
E (2)-2x?«3x-4 (x?-2x?«3x 
С 


3X4^-49X-4 хъс 2890-4 
© © 


If (X) = mw x] » (0-1, 7 (0) 2 0 »then f (X) equals 


(2)- f К, ОШ: (9-i o9 


(5 If the slope of the tangent to a curve at any point on it (X » y) equals 4 ex, f(0)=2 
a then f (—2) = vee 


(а)4 4e t O (d)2e 


Ф If the slope of the tangent to the curve : y = f (X) at any point on it equals 6 X + а » where 
а is constant » if the equation of the tangent to the curve at the point (1 »— 1)isy 24-5 X 


s then the equation of the curve is «+--+ 


(1)у-3х2-4 (pys3x?^-ux«7 


(с)у=3х?-4Хх+7 (@у=3Х?°-11Х-4 


15) If slope of the tangent to the curve y = f (X) at any point on it equals sec? X — sin X 5 the 
curve passes through the point (Z , Ja » then the equation is +- 
(у= d sec = 
у= т sec X + cos X- l (b) y =tan X- cos X- 1 


@)y =tan X+ cos X- I (d) y = tan X + cos X 


@ If the slope of the tangent to the curve of the function f at any point on it (X » y) 
» equals xx » and the curve passes through the point (e » 5 e + 7) » then the equation 
of the curve is eee 
(a)y=5X+3In|x|+4 (b) y=5X+In|X|+6 
©)y=5X+3In|x|-3 @y=X+7In|X|+4e 


125 


Ф Multiple choice question bank 


Ф Find the equation of the curve passes through the point (1 » 0) and the slope of its tangent 


at any point on it equals Хе? is -------------- 
1 4 ьўш т]. Ad “Уа ow. 
(27 X^ *e!z15 (De +3 X 7134 


(суе?-4 х2-14 @)xX+e%=2 


15) If the slope of the tangent to the curve of the function y = f (X) at any point on it 
bz 
equals — —L where X > 0 and the curve passes through (e » 4) » then the relation 


х\з+1ах 


between X 9 y is eenen- 


(2)y -33*Inx (Б)у=2{3+1пх 
(©)y=3+Inx @y=243+Inx-5 


(D If the slope of the tangent to the curve of the function f at any point (X » y) lying on it is 
given by the relation g (X) = X eX and the curve passes through the point (-1 »3) » then 


the equation of the curve is eee- 
(у700--её:5(Х41)-3 (Bf00--Xe-X«X-e 
() 700 =е-^(Х +1) +3 


20) If the slope of the tangent to a curve at any point on it (X » y) equals X a Х+ 1) and 


the curve passes through ( , Ч) » then the equation of the curve is y = гсн 


(2 —— +41 (2x - 12 
3 


2 3.1 
(45 00+ 102+ 


3 3 
($$ «52-2 (х+1)? +1 


e The slope of the tangent to the curve of a function f equals and the curve passes 


through the point (3 »0) »then f (e? + 3) = e= 


OLES (6) (е? +1) (OA @2 


e?41 


x-2 


@ The slope of the normal to the curve at any point on it (X » y) equals 3 - 2 X » 


then the equation of the curve given it passes through the point (1 » 1) is ............... 
зуй = ад = 

(2)у= > nl2x 31-2 (ys 5 ш|2Х-3141 

(с)уу=ш|2Х-3|+4 (ЮФугш2Х-31-1 
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23) If the slope of the tangent to the curve of the function f at any point (X » y) lying on it is 


х 
given by the relation g (X) = Ke » then the equation of the curve if it passes through 


(X4 1) 
the point (1 52 e) іѕ............... 
х 
_-Хе 1 2X ХЭ 
(yeu epu (ect pee eye 
x X 
. Ae X 3 -Хе 1 
(С pte 2* OLET 2° 


3+4Х 


[24] If the slope of the tangent to the curve : y = f (X) at any point on it (X » y) equals : 
» then the equation of the curve » if we know that it passes through the point (1,1) 


ЙЫ: 
(@)3у?=3х+2х? (y -2x? 
(2)3у“-3 х-2 (43у:-3х-2х2-2 


9 If the slope of the normal to the curve y = f (X) at any point on it is (2 y + 1) cse ХЇЇ 
we know that the curve passes through the origin point 5 then its equation is ............... 


(2)y! *yssinx-1 (D y! +y=cos x- 1 
(Суу +y esc y cot y 20 (d) y^ * y = (віп xy? 


e The slope of the tangent at any point (X эу) on the curve y = f (X) is equal to 3 X?-6 x - 9 
and the local maximum value of the function f is 17 » then the local minimum value of the 


function f equal ............... 


(4)-17 (ъ)-15 (с)7 


(2) 15 


d 
e Ify=f(X)> х =a X + b where a and b are two constants and the curve has an 
dx 


inflection point at the point (0 » 2) and a local minimum value at the point (1 50) 


» then the local maximum value to this curve =............... 


(54 @5 @6 


= Р and the equation of its tangent at the point (2 , 3) which lies 
x? 


а? у 
ах? 
on the curve is : 3 X 4 y +4 = 0 »then ће equation of the curve is ............... 


(Qy-x*«2 G)y-x*x (Әду-бах (@у=х--- 


(? Multiple choice question bank 


d 


2 = 6 (1 — X) and the curve has a local minimum value at the point 


6) If y =f sand: 


ах“ 
(0 »—6) » then the equation of the curve is ............... 
(Зуу-х?-3х2 (ру-6х-3х7-6 
(Суу-3х?-х7-6 (@у=Х?+6х?-6 


6) If the slope of the tangent at any point (X › y) on the curve of the function f is 
inversely proportional to X and the slope of the tangent equals 2 when X = 4 and y = 2 


(a)8 In| X|+2 (b) 8 In|X|+2-8In4 


(xu (4) 11х1-2 


Ф If the rate of change of the slope of the tangent to a curve at any point on it is equal 
to 6 X — 2 and the slope of the tangent at the point (3 » 1) that lies on the curve 


equals 2 » then the equation of this curve is ............... 
@y=x?-x?-18 @y=x?-x?-2x-12 
()y=3xX?-2x-19 (фу-х?-х?-19Х-40 


Ф Тһе Capacity of ап empty vessel is 1400 cm? » water is poured in it at a rate (2 t + 50) cm? / sec. 


where t is the time in seconds » then need the time to fill the vessel = - sec. 
(a) 28 (b) 20 (с)70 (d) 700 


Ф A liquid is leaking from a small hole in the bottom of a vessel filled with the liquid. If the 
volume of the liquid changes at the rate of (0.4 t — 40) ст? /ѕес. » where t represents the 
time in seconds and the volume of the liquid is 980 cm? after 30 seconds from the start of 


leaking » then the capacity of the vessel = += cm? 


(а) 1000 (b) 2 000 (c) 3 000 (d) 4 000 


Ф If the rate of change of area of a lamina is a (in square centimeters) » with respect 


to t (in seconds) by the relation aa =e 0?! if the area of the lamina at the begining 


of changing is 140 cm? » then area of the lamina after 4 minutes equal ............... cm? 
` І 
(а) 145 (p)145-5e* (2)М5-е s (d) 45 - eis 
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Questions on the areas and the volumes of revolution solids 


Eleventh 


choose the correct answer from the given once : 


@ The area bounded by the straight line: y 2X » X=1 » y= zero equals eee 
1 1 
Өр (652 ©! Or 


(2) The area of the planar region bounded by the curve : y = X? and the two straight line 


y=0 » X=3 equals ee 
(а)6 (57 (с)8 (99 


© The area of planar region bounded by the curve : y = X? and the straight lines : 


Х--1 x Xal s y = 0 equals = ҮСТІН 
(а) zero OR OP: (4)6 


4) The area of the planar region bounded by the curve : y = X 244 and X-axis and the two 


straight lines Х=—1 » X=2 equals сезе 


(@) 15 (59 OL (0124 


Ө The area of the region bounded by the curve : y = 2 X — X? and X-axis equals «еее 
8 4 7 3 
(93 (3 ©з (4) 4 


[6] The area of the planar region bounded by the two curves : y = БО” уг 


18 е square unit. 


01 On Oñ @? 


(7) The area of the planar region bounded by the two curves : у? -Х,у-Х a equals еее, 
Or (9% oz (95 

ө The area of the planar region bounded by the two curves: y>=X ›у=Х equals «өнөө 
өз өз өз ? 
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(? Multiple choice question bank 


o The area of the planar region bound by the curves : y = X?-2X41 » у=Х+1 
-9 9 3 -3 
2 © 2 © 2 © 2 


@ The area of the planar region bounded by the curve : y = | -1 and the straight line 
y = Х- 3 and X-axis equals «+--+ 


(034 (b) zero (054 (4)2 


Ф If f is a continuous function on the interval [a » b] and A is the area bounded by the curve 
of the function y = f (X) » the X-axis and the two straight lines X = a » X = b 
o then A = Bee. 
(@?!у!4Х (01,Гуах! (),Гуах (@) „/?1х1у 


Ф The area of the region bounded by the curve X y = 4 and X-axis and (ће two straight lines 
Х-1 » X=3 equals е 


(а)213 (b) 41n3 (с)31һ3 (4)31Һ4 


13) If the area bounded by the curve y = X? and the two straight lines y 20 » Х=а 


where а EIR* equals 4 square units » then a = +e 


(54 (22 @! 


© The area of the region bounded by the curve whose parametric equations y = 3 0,Х=61 


and the X-axis and the two straight lines X 20 » X= 12 equals есезе ее square units. 


(a) 48 (b) 96 (с) 132 (4) 192 


115) The area of the region bounded by the curve y — (4 — X? and X-axis estimated by square 


units equals сөнөнө, 


(2 (b) y (92x (44л 


16) An architect has designed an arc -like entry way of a hotel whose equation 
у=- i (X — 1) (X — 7) where X in metres. How much does the glass cost if this 
entryway is covered by the glass which costs L.E. 1 500 per square metre = L.E. өс 


(а) 9000 (b) 27 000 (с) 54 000 (d) 63 000 
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[17] An advertising company produces a poster to market an item. If the poster is shaped 
as an area bounded by the curve of the two functions f and g where f (X) =2 X? 
and g (X) = X^ —2 X? , then the area needed of adhesive paper to produce 1 000 posters 


for this item = еее» square units. 


25 600 12 800 25 600 12 800 
or B Oo Оган 


15) In the opposite figure : 


The area of the shaded region = eee square units. 
2 4 
(9% 93 
5 
©з (02 


19) In the opposite figure : 


The area of the shaded region =з square units. 
@)4 (98 
(с)12 (d) 16 


6) In the opposite figure : 


The area of the shaded region те еее square units. 
45 
(90 OR 
55 
O2 O7 


(? Multiple choice question bank 


e In the opposite figure : 
If f x x » then the area of the shaded 


region = «e square units. 


22) In the opposite figure : 
ІРУ (303 X? + 2 and the area of the shaded 


region = 33 square units » then k = +--+ 
(8) ©? 
28 (04 


023] The opposite figure represents a quadratic function 
» its vertex is (k »9) » then the area 


of the shaded region = eee square units. 
(96 ОШ 
(с)12 (4) 18 


@ In the opposite figure : 


Тһе area of the region bounded 


by the two curves : y = X? and y «| X| 


equals = «mm 

(2 P -oax (B) 9) -xax y 
2,| (х-хЭах x -x53ax 

©) al Он 
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25) In the opposite figure : 
The area of the region bounded by 


the curve y = X? and the straight line y = X 


(X -x)àx 
@ 
(©, e«-x5ax 


@ In the opposite figure : 


The area of the shaded region = eee 
(а)! 
(2 


27 In the opposite figure : 


The area of the shaded region = eee- 
(2 
(3 


(28) In the opposite figure : 


If the region A between the curve f (X) and the X-axis 


5 
equals 8 square units » then al (1 -f (о) аХ= 


(а) 12 
(сум 


square units. 


Differential & Integral calculus 


(ә -хзах 


OF; 
(53 
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e The opposite figure represents the curve of the function f : f (X) = - X (X— 4) 


s then all of the following are true except зз: 
(9,| fooax- f rooax 

(5, f rooax-2, уооах 

© Гїгвоцах- годах 


@ Тһе shaded area in the figure is equal to 


(а)л +2 
(с)2 


31) The opposite figure represents the curve of 
the function f » then the area included 
between the curve of the function 


f and X-axis equals ve 
©, годах 
©! лодах+ > Prax 


(Of rooax- x [одах 
@ l уодахі 


32) In the opposite figure : 
A part of the curve f (X) is drawn in interval [a »b] 
» if the area M equals 5 square units 


» and the area N equal 3 square units 


b 
» then 4 fF (RY d өө 


(a)-5 =2 (92 (4)8 
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33) In the opposite figure : 
If A, = 5 square unit » А, = 2 square unit 
»А, = 8 square units 


5 5 
sthen | fooax« || 170914 х=... 
(a) 15 
(с)22 


Ф In the opposite figure : 
4 
If Годах-і2 
and area of the shaded part = 28 square unit 


4 
(еп | f OD X easi 


(2)- 16 
(с)8 


© If each of f and g is a continuous function and 
the graph illustrates the curve of f (X) and g (X) 


and A, = 3 square units › A, = 2 square units 


› A, = 4 square units 


which of the following statements is not true ? 


c d 
OJ [/09-в00]4х=1 ©, [sco-feolax=-2 
© J It 6o- col axes @ 1709 -в (0]ах=а 
Qn the opposite figure : T 


: у=(Х- а)? 
If the area of shaded region = 5 square units i 


athen а = nes 
(92 (1 " 
or @2 у 
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(37) In the opposite figure : 


If the area of the shaded region = 2 square unit 


@ In the opposite figure : 
Find the area of the region bounded by 
the curve of the function f and the two 


straight lines y, and y, where : 


10)-379 › у=Х+6 » y,»- 5 X 


(ауп 


39) In the opposite figure : 
If the area of the shaded region = 3 square units 


4 
этеп f бахе... 
(а)3 
(с)5 


[40] Тһе opposite figure represents the curve 
of the function f : f (X) = 2 


ln маш 


Ч 
@ © 
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[41] In the opposite figure : у 
A, = 2 square units › 
А, = 7 square units 
sthen „| fOQ a Xe з 
E (59 
(с) 15 (d) 19 


@ In the opposite figure : 
If A, is the region bounded by the two curves 


у2=4Х,Х?=4у » Шел A, :A,:A,= ЖООСУ 
(8)2:1:2 (5)1:2:1 
(с)1:1:1 (4)3:2:3 


43) Тһе opposite figure represents the curves 
of two functions f » g in the interval [0 59] 
If Г годах- водах 

» Шепа = се ес 

(08 (54 

(95 @в 


@ In the opposite figure : 
feosx?«i 
» then k which makes 


Ai =А, equals буурлаа 
(3 OK 
(е)5 (4)8 
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45] In the opposite figure : 

If the curve of the function f (X) is continuous 

and convex downward in the interval [2 ; 8] 

» then 1 f (X) d X can not be г-ын 

(a) 28 (b) 30 
(с) 32 (а) 34 


@ If the region bounded by the curve у = X? and the straight line у = 2 revolved a complete 


revolution about y-axis » then the volume of the solid generated by revolving 


2 2 2 2 2 
(ON! ydx OLA ydy OLA! хах @х J х?ах 


@ If the region bounded by the curve y = X ? and the straight line y = 2 revolves a complete 


revolution about the X-axis » then the volume of the generated solid equals зе 
2,4 42 4 
(ул, х*ах бул! 4-хзах 
2 
(Әл.,Ра-хзах (әл рах 


[48] The volume of the solid generated by revolving the region bounded by the two curves 
ysX? , у=1а complete revolution about y-axis is “сөн 


ОШ (57 (947 FE 


Ф The volume of the solid generated by revolving the region bounded by the two curves 
у= Ka y = 1 a complete revolution about X-axis equals =e 


8 = 4 ез 
($T dn (95 (x 


[50] The volume of the solid generated by revolving the region bounded by the curve 
rsx ? and X-axis » and the two straight lines X 2 —2 » X=2acomplete revolution 


about X-axis equals зе: 
167 327 бал 
9% 5 Ons (@4л 
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Differential & Integral calculus 


[51] The volume of the solid generated by revolving the region bounded by the curve f (X) = X? 


» X-axis › X =a where a C R* a complete revolution about X-axis equal --------------: 


їл ла ла? 1ла І лаз 
2 5 3 


@ The volume of the solid generated by revolving A ABC such that А(-2>0) » В(1>5) 


»C (4 » 0) a complete revolution a Бош X-axis = eee- cubic unit. 


(a) 25 1 (b) 50 л, (с)75л (d) 90 л 


[53] The volume of the solid generated by revolution the region bounded by the curve y? = 2 a X and 


(аула (5) ba (сулаһ (аула? 


| the striagh line X = b where a ЕВ half revolution about X-axis equals e cubic unit. 


Ө.Глхах-- — 


(а) Perimeter of a circle whose radius length г 
(b) half the volume of a sphere whose radius length 
(c) half the perimeter of a circle whose radius length г 


(d) half the area of a circle whose radius length r 


(5 the area of a sphere whose radius length (h) 


(с) the lateral area of a right circular cylinder whose height (һ) and its base radius is (т) 


(4) 4 mmc 


@зл (54 ©зл @зл 


Ф, 
| (а) volume of a circular cylinder whose height (h) and its base radius is (г) 
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(? Multiple choice question bank 


& л |] (4 - X?) d Xis the volume of «+ 
(а) а sphere whose radius length 4 units 

(Ы) a right circular cone whose height is 4 units 
(©) а sphere whose radius length is 2 units 

(d) A right circular cylinder whose height is 4 unit 


55) The volume of a solid generated by revolving the region bounded by the curve y = X (X — 2) 


and X-axis a complete revolution about X-axis equals эзсе: 


_ 4 16 16 
ri (37 (© 15 7 15 


Ф The volume of the solid generated by revolving the region enclosed by the curve у=2 x? 


and the line y = 8 X a complete revolution about the X-axis is equal (0 5-5 
л, | вх-ах ах n f ex-2x»ax 
(а) p^ 8%-2%) (ы) o 8Ж-20 


(Әл. ах -ахзах (Әл ах-өахуах 


у 
revolution about y-axis » then the volume of the solid generated measured by cubic units 


© When the region bounded by the curve X = {з ‚1 < у < 4 and y-axis revolves a complete 


(2л (s12x ©2712 (4) $ Tlog3 


o The volume of the solid generated by revolving the region bounded by the curve : 
y = sec X and the two straight lines: X20 » X= Л a complete revolution about 
Х-ахіѕ = еее cubic unit 
1 T 
3 Es JU. {зл 
on Of © @ 


Ф The solid generated by revolving the region bounded by the two curves y = tan X 


»y = sec X and the two straight lines X = ДЕ, ‚ Х= ын a complete revolution about 


X-axis measured by cubic units equals эзсе 


д? л? 2л 
r3 OF ©5 @2л 
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Differential & Integral calculus 


[63] The volume of the solid generated by revolving the region bounded by the curve 


fjs | 25-х? and g (X) = 3a complete revolution about X-axis = e cubic unit. 
232 244 256 268 
Ti Ta Эж ны Tr 


@ The volume of the solid generated by revolving the region bounded by the two curves 
y = sin X and y = cos X and the y-axis where X € [0 > x] a complete revolution about 


X-axis equals ve cubic unit. 
тт оре Өл Oj 


[65] ABCD is a trapezium іп which A (050) » (250) » C(255) » р(0 3) 
» then the volume of the solid generted by revolving the trapezium ABCD 
à complete revolution about X-axis = «e cubic unit 
98 160 223 226 
(3m (x Оз 4 (Dm 


[66] The ratio between the volume of the solid generated by revolving the curve of the function 
y = f (X) about X-axis a complete revolution : the volume of the solid generated by 
revolving the same curve about X-axis two complete revolutions = сезе сес 


(1:1 (1:2 (2:1 (4)1:4 


[67] The ratio between the volume of the solid generated by revolving the curve of the function 
y = f (X) about X-axis half revolution : the volume of the solid generated by revolving the 
same curve about X-axis two and half revolutions = =- рөнөөөөөө 


(4)1:1 (5)1:2 (65:1 (4)1:5 


[65] The ratio between the volume of the solid generated by revolving circle with equation 


(Х- 5)? + y? = 9 a complete revolution about X-axis = --- cubic unit 


(a) 18 1 (b) 270 (©) 3610 (4)72 ж 


Ф If y, =x » A, is the area bounded by the curve y, > ће X-axis and straight line X = 2 And 
y, = X >A, is the area bounded by the curve y, and the straight line X = 2 
» V, and V, are the volumes of two solids generated by revolving the two regions A, >A, 


a complete revolution about X-axis respectively » then --- 
(8 A, 2A,» V, =V, (A, = 


JL 

2 

ЭР = Ш E 
(СА, 2A,» V, 2 5 V, (ФА,-? 
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G Multiple choice question bank 


Ф In the opposite figure : 
The volume of the solid generated by revolving 
the shaded region a complete revolution 


about the X-axis = e cube units. 
32 128 

(ал ONE 
256 512 

(o) (a) "n 


o In the opposite figure : 

The volume of the solid generated 
by revolving the shaded region 

a complete revolution about the 
y-axis equals «өнөө cube units. 
(47 (5)6л 
(87 (d) 10% 


Ф In the opposite figure : 


Тһе volume of the solid generated by revolving 
the shaded area a complete revolution about 


the X-axis 2 «e cube units. 

TU д 
(әл (әл 
(n o 


@ In the opposite figure : 

Тһе volume of the solid generated by revolving 
the shaded area a complete revolution 
about the y-axis = өөө, cube units. 

4 8 
(937 (037 

16 

(с)6л QF 
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@ in the opposite figure : 
The straight line L is a tangent to 
the curve y = | 2 X-2at (3 »2) » then the volume of the solid 
generated by revolving the shaded region a complete 
revolution about the X-axis equals зс cube units. 

4 3 
(ул (n 

1 2 
(037 (т 


Differential & Integral calculus 


[75] In the opposite figure : 
The axis of a right cone lies along the X-axis and its vertex at the 


origin »then its volume = e+- 


OLSB (х) х Gn J (-y)ay 
@ nodes Gn "(к у) а 


Ф The opposite figure represents the curve : 
In X 


x: 1) x 


y =-= and the line X = e » then the volume of the generated solid 


үх 


by revolving (ће shaded region a complete revolution about 
the X-axis = е-е е-е. cube units. 

1 
01-54 бол 
©3n (дөл 


complete revolution about the y-axis = +--+. cube units. 
1 2 
E (057 
3 3 
()ул (7 


Ф The opposite figure represents the curve y = X? and the line X= 1 


» then the volume of the solid generated by revolving the shaded region a 


^ 


X 
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Ф In the opposite figure : 
The volume of the solid generated by 
revolving the shaded region a complete 
revolution about X-axis = +--+ cubic units. 
14 15 15 
ays (77 © 


Ф In the opposite figure : 
If the volume of the solid generated 
by revolving the shaded area a complete 
revolution about X-axis on the interval [a » b] 
equals 8 JU » then bào abmeeesee 
(258 (5712 
(с) 16 (d) 20 


@ If the volume of the solid generated by revolving 
the shaded region a complete revolution about X-axis 


» equals Z (е!0 — €?) cubic unit » then : k = ee 
(а) 5 (b) 10 
(с)20 -5 


Ф In the opposite figure : 

If the volume of the solid generated by revolving 
the shaded area about the X-axis — a cube units 
and about the y-axis — b cube units. 


» then which of the following statements is true ? 


(а) а = b and the two bodies are congrunet. 


(b) a = b and the two bodies are not congruent. 


(сда>5 
(d)a«b 
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Differential & Integral calculus 


Ф Which of the following figures › the volume of the solid generated by revolving about the 


X-axis equals the volume of the solid generated by revolving about the y-axis ? 


[53] In the opposite figure the curve f (X) 2 6 X? 
» then the value of k which makes the shaded 


region as small as possible equals эзсе 
1 

(914 

(92 


[54] In the opposite figure : 
Тһе area of the shaded region 
when the area of rectangle 
ABCD is as big as possible 


equals зеен square unit. 
8 
3 OM 
2 
(25 OF 
Ф In the opposite figure : 


If B = (12 » 0) » then the greatest volume of the 
solid generated by revolving the shaded region a complete 


revolution about X-axis = өн cubic unit. 


(a) 48 л 
(©) 24% 


(b) 36 x 
@ 18 x 
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Differential & Integral calculus 


Practice Exams Exam 1 


Answer the following questions : 


The curve y = РОМ" 


(8) X=- 1 has local minimum value (ох = – | has local maximum value 


(c) X = 0 has local minimum value (2x = 0 has local maximum value 


The tangent to the curve y 23 X? — 5 at the point (1 »— 2) also passes by the point зе 


(@) 6 ›-2) (6) GB >) (905-4 (4)0»-8) 


If the perimeter of a circular sector is P (where P is constant) » then its surface area is 


maximum at r 2 «m 
P 1 
op OF Gl» o 
Py 


If X =e?! , у= then йн кенеттен аїї= 


9$ Or" ©? (өзе 


If f is a continuous even function on the interval [- 4 » 4] » 
4 2 2 
„f Г004Х-20 » (| }0904Х=6,беп_,] fOO dX 


(а) 120 (p) м (с)26 (4) 16 


If f (X) = cot X »then f (5) — 


93 Os (94 5 


3x? > X<3 


225 sthen f f Qo dx- кейн крвікенек 
2X+1 > Х»3 


(а) 125 (b) 30 (e) 110 (4) 45 
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If f 0922X?-3 02-12 X then 
the local maximum value of the function equals ............... 


(22 (b)-8 (с)-1 (d) 19 


The equation of the curve passes through the point (0 » 1) and the slope 


za 2 2,2 1 2 2. 2 
(дуа »13 44 (0у- (Хх +02 + 
441 үү? 8.12 _ 4 2 2 
OMi (X +102 - 5 (@у= т &+)3 3 


The length of each side of an equilateral triangle = a » and increase at a rate k » then the 


rate of increasing of its surface area equals ............... 


Ci, (b)¥3ak (c)^;-ak Сілті 


The curve of the function f is convex downwards in R if f (X) = 
(03-х? (53-x? ©3-x* (@з+х* 
Лапа = ЕНУ 

(a)-In|cos@|+ce (Б) – а cos 0 +c (с) In cos 0 c (а) In cos 0 |+ c 


у, 


The volume of the solid generated by revolving the shaded region 


a complete revolution about X-axis equals зе cube units. 


The shortest distance between the straight line : X — 2 y + 10 = 0 and the curve у2=4Х 


equals« ТИЕ length unit. 


Gà ODE GEXE (Өз 


Ехат 1 


The area of the region bounded by the curve of the function y = X ? and the two strai ght 


lines y 0 » Xz2equals .............. square unit. 


(94 (5-4 OL: (4)8 


2 


(cos^ X + sin* X) 2 ны) 


x 
(a) Zero (b)-2 sin2 X (с)-4 cos4 X (d) 1 


The surface area of a sphere increases at constant rate 6 cm?/sec. at the instant at 
which its raduis is 30 cm. » then the rate of increase of the volume of the 


sphere =... cm?/sec. 


(а) 180 (b) 40 (c)90 (d) 90 л 


If f (X) = 2 sin + cos 3 » then the 1000" derivative of f (X) equals ............... 


(a) sin х @)-sin x (с)-соз X (4) cos! x 


(ex oie O? (446 


If Ғоо -(Х-3)(Х-4) » then the curve of the function f is convex upwards on ............... 


(a) ]- e » - 4[ (ӨЗБЕК) (B el (4)1->31 


саф » then the 


Тһе slope of the normal to the curve at any point on it (X » y) equals 


equation of the curve » given that it intercepts 3 units from the positive part of y-axis 


бугат 
@2y =X? +18 (b)2 y= х? 
©2y=Fx7+9 @y=4x743 


If f Q0 2| X| > then F(= 6) = we 
OK (ы-і ӨГ @-6 
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The length of the radius of a circle increase at a rate 4 cm./sec. » then the rate of increase 


of its circumference at this moment is ............. 


(а) I cm /sec. (b) i cm /sec. (с) i cm/sec. (d) 8 cm sec. 


91 (pe ез 3 


If fo «0» f O9 >0 > foreach ХЕ [a » b] state which of the following represents the 


curve of the function f in [a » b] 


he BA 4А 


The greatest area of the rectangle whose perimeter equals 14 cm. equals ............... cm? 
@! 10 (Б) 12 © 12.25 (4)49 
1-4 — s 

1- cos? X 


3 3 
If J fO9dx-9 › Г/ооах-4 then the value of : 


I Broo-exjax- "-— 


(а)-48 (b) - 58 (с)- M4 (4)-147 


(Гахазах 
=” x2 4 C08 X 


(2-7 (5)0 (сул (42л 
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Answer the following questions : 


The function f : f (X) = a is increasing in the interval сс 


Glos (® їо›е] Ok sel бу sf 


The normal to the circle X? + у? = 12 at any point on it passes through the point = 


(a) 0.2) О >) (с) 0 +0) (462»-2 


J (4-cse X cot X) d X= КОРК 
(а)4Х-сзсХ+с (ъ)4Х+сзс X c 
($)4 X- cot X & c (d)4 X-* cot X c 


(e (pe (e (e 


Тһе area of the greatest rectangle which can be drawn in a circle of radius 4 cm. 


(4412 | (5812 GE (дв 


The curve of the function f where : f (X) 22 X? +3 X? – 12 X + 5 has inflection point 
а Х= 


-2 (b) 1 ©u4 @-% 


it. /00ах=0 then (= "a 


(а)х? +1 (x (сух+1 (4)Х-1 


If f CQ =sin 2 X cos 2 X s then f (2) = — 
m (b)0 (27413 @8 
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= (sin xj X a 
If y = (sin X) Шел = 
(а) (sin Ж)" Х (sec? X In sin X + 1) (b) (tan X) (sin X) 
2 
(c) (cos X)** ^ (d) sec? X In sin X +1 


The height of right circular cone equals its base diameter. The rate of change of its base 


radius — i cm/sec. then the rate of change of its volume = ее cm?/sec. 


when its base radius length = 5 cm. 


(4)50 л @) 0л (€) 150 (d) 50 


[х?е^ах= aucem +с 
1 x3 0% (©) x? e%-2xe% 420% 
(@)х?е-2хех (@2хех 


The opposite figure represents the curve of the 


function 7 » then the curve of 
the function f has an 

inflection point at X = eee- 
oe ©)! 
©)? @3 


In the opposite figure : 
ABCD is a square of side length 24 cm. » AF = 2 AE 


» then the greatest area of the figure FBCE = -------------: ст“ 


(а) 324 (Б) 252 
(с) 6 (d) 648 


The area of the region bounded by the curve y = X? and the straight lines Х=—1 


»Х-1 > y=Oequals .............. 
(а) zero i oi (4)6 
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Бат 2 


The equation of the curve : y = f (X) ify = 6 X—4and the curve has local minimum 
at (1 $5) 18 «mne 

(а) 700) sx? -2x?«x45 (0) 700 =х°-2х?+х 
()f0923x?-4x«1 @f 0) =3x?-4x 


The curve of the function f : f (X) = (X - 2) e% is convex downwards in the 
Interyal zuo 


(а) |-= >f (01-152| (с) 10521 @ l0 >f 


The rate of increasing of the length of each of two sides in a triangle is 0.1 cm./sec. and 
the rate of increasing of angle including between them is + rad/sec. » then the rate of 
increasing of area of the triangle at the instant when the length of each side of the triangle 


is 10 cm, equals ............... ст2/вес. 
үз үз 
Gi D (95 (d) 5.866 


The volume of the solid generated by revolving the region bounded by the curve y = X? and 
the straight line passes through the two points (0 » 6) » (1 »7) 


a complete revolution about X-axis equals ............... cubic unit. 
500 665 500 
m ("2n (с)55л @°”у л 
: dy 
Ify = sin X+ sec X »X=3 7 z then а = eene atz= 1 


(337 (5)-37 -6л (4-1 
(5-6 (79 (4)3 


ee (520 (94 


(54 


The volume of the solid generated by revolving the region bounded by the curve y = 3 – X 


»Х-0 » y=0 a complete revolution about X-axis equals ............... cubic unit. 


(дол (5)9 ()3л (92 
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Two ships move from the same point on the same time » the first ship in direction of east 
with velocity 60 km./h. and the second in direction of south with velocity 80 km/h. » then 
the rate of change of the distance between the two ships after 2 hours from the beginning 


of motion = «e km/h. 
@ 100 (b) 30 (с) 200 (4) 400 
2 "nus d y m a mand — —— 


If y = In (tan X) » then dte 


(2)2sec 2 X (p)2cse2 X (©) sec” x 


In the opposite figure : 
If f O02 g00 -3h 00 
»then f (5) =. 
(а) Zero 

(2 

(3 

(4)4 


соя” x sec! x ax = sr +e 

L сод 0 BENT 
(а) тор 598 X (b) тот 08 X 
(с) sec X tan X (4) In | sec X + tan X | 


If the point (1,12) is the inflection point to the curve of the function f 
where f (X) 2a X? + bX? 5 then 2 a + b = eree 


(а)24 (5-12 (с) 12 (4)6 
Ify =—sin X sthen ry eem 


(4)-4 (2 (94 


An empty container » its volume 45 cm? 5 water is poured in it at a rate 5 cm?/sec. › 


(4)5 


the container becomes full after ............. second. 


(9 (b) 135 (с) 45 


(а)5 ec OL (с) 5 (d)5e 


Practice Exams Q Exam 2 


Answer the following questions : 


Lim e* - sin X-1 _ 
х—=0 ж = 


(a) zero (b) 1 (с) undefined (d) -1 


If the curve of the function f represents a polynomial function » has a local maximum at 


the point (a » b) »then f'(a) = << 


(а) b (b) zero (с) =p @) undefined 


If the tangent to the curve y? = 4 a X is perpendicular to X-axis » then «өөө 
By. бу... dX. dX. 
ax ах! ay (ay 0 
If Х=а(соѕӨ + Ө ѕіп Ө) › y =a (sin 0 — 0 cos 6) sthen 92 = eee 


(a) sin Ө (5)8ш20 (с)соѕ 0 (d) tan Ө 


The volume of the solid generated by revolving the region bounded by the two curves 


y=tanX » y= sec X and the two straight lines X = 5. » X= T 


a complete revolution about X-axis is +--+ cubic unit. 

л? л? 2л? 2 
O% Or Ойн: @?хл 
у: [E e] — Жапа) = х- х 


» then the function f has absolute maximum value =з 
(де @e-! ©! еі 


Тһе rate of change for [х2 + 16 with respect to m 1 at X = 3 equals oee 


(8)-60 OR ES @F 
nx aye PT: (where : X » 0) 


@Fre ®yte (с)2Хх+с (Әіһіх|жс 


(? Practice exams 


709) =2х2+х-3 һе | FOA X= e 


(а)8 (ъ)9 (c) 10 (ауп 


If the rate of change in volume of a sphere equals the rate of change of its radius 


» ћепг= 66 length unit. 


ol TS Opa OP 


|ХоовхаХ- ХЭЛҮҮГ +e 
(a) X sin X- cos X (5x 
(9-4 x? sin x (d) X sin X + cos X 


The curve у = (2 X — c)? + 4 has an inflection point at X = 5 


s then c 2 RR 


@2 (54 (с)5 (4) 0 
[ Үх(1 +{х)ах= jose 448 


1 3 
(аух?ах (6) 2 х2+2х2 
5,2, 12 2л d. зүйд 
(с); Х3--/Х (@ 5 Х2+5Х 
Ifyze* Я we nies then Уы ТЕТТЕ 
dz 


x x 
Шы (b)e* tan X (©)e* cos x (Ша 


If f 0022 X?-3 2-36 X + 14 » then the curve of the function is convex downwards 


on the interval ............... 


ӨНӨ — Ok Oa бичээ 


The area of the region bounded by the curve y = 3 X 244 , X-axis and the two straight 


lines Х=-1 » Xz2equals ............... square units. 
(a) 21 (p) I (£)- 21 (4) 16 
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The slope of the tangent to the curve at any point on it (X » y) is given by the relation 


d Ы Я : 
ae = sin X cos X » then the equation of the curve known that it passes through 


the punte 1) заа 
. РЕ. | 
(а)у= 7 sin’ x (ys 5 sin’ х+7 
ad og = sin? X- 7. 
(суу 5 sin X* 3 (4)2у-віп” x 4 


A trapezium is drawn іп а semi-circle » and its base is the diameter of the semi-circle 
» then the base angle of the trapezium such that its area is as maximum as possible is of 


measure ............... 
(8) 459 (b) 60? (с) 30° (@) 120° 


The opposite figure represents the curve of function / » then 


all the following statments are true except ............... 


(@/@=6 
(57 @=0 


(€) Ў 00» 0 forx«4 
(7 00 «0forx «4 


Е | | п 
If y = ах" — bX' - ! is a polynomial function a » b ЄЙ ; then T could be represented by 


one of the following figure : 
y y у, y 

74 x x Nx х ® 
In the opposite figure : 
If the area of the shaded region = 9 square units 

4 

»then Ji Т004Х-----.. 
(a) 24 (b)4 
(с) 15 (4)33 
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4 
3 3 ©! @ з 


(a) tan"! x (© үр tan" х ORI IP. (d)sec x 


If f is a function » f : f (X) = X? +a X + b has local minimum value = 3 at X = 1 


»then ab = өөө 


(a) - 48 (5-8 (с)2 (4)-12 


ABCD is a square whose side length 10 cm. and M C BC where BM = X cm. 
and N ECD where CN = 2 X ; then the value of X which makes the area of 


2 
A AMN as minimum as possible = «+--+: cm. 
10 3 15 
* 2 (95 Л 
Өлийн = шэг 
[2Х dX2 eM +с 
X +5 
(a)8In|x*+5| ®2}х1+ 1 x* 
()2mlx* «sl @ 4 Inlx*+5| 


If: f (0) = sin 2.X » then f (Ж) = коз 
(а) zero (5)-2 (с)-4 @-6 


The tangent to the curve : %2-% y+ y? = 27 drawn at the point (6 » 3) makes ап angle of 


MEASUTE ............... with the positive direction of the X-axis. 


(а) 909 (b) zero (c) 45° (d) 180° 


The side length of a square is 5 cm. The side length increases at a rate 4 cm /sec. » then the 


length of the side of the square after t seconds is given by the relation ............... 


(a) 24t (b)4t+5 ©4t-5 (4)9 


(ae (e Eje” © 15e 


Practice Exams Ө Ехат 21 


Answer the following questions : 


The equation of the normal to the curve y = f (X) at the point (1 » 1) isX 4 4y 25 
s then f (1) = 


(69-3 6-1 or @-4 


@ tan X- X c (b)tan Ха Хе (€) sect Хас @ F tan’ x «c 


If y = In (sec X + tan X) sthen £2 = eee 


(а) {ап Х (ъ) sec X (с) tan? X (d) esc X 


Ifz=X+ > thend z= Е 


@(1+у5)4Х @(+5)4Х+с @(-5)4Х+с @(1-;5)4Х 


2 
_„] (020 +b X+ c) d X depends оп 
(3) the value of b (5) the value of c 


(с) the value of a (d) the value of a » b 
if Lim mUa] sthe a Pie ooi 
(a) zero (5-1 (92 @-2 


d? dyy2 
Нуб- беу e (rr) E EUER TERT 
OLES (p-3x^* (gax^^ (4)-3х72 


IF£OO-X.f OO > 1(3) --5 o then f(3) =. 
(а)-50 (52-40 (с) 15 (4)27 
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€ Practice exams 


The absolute minimum value of the function f : f (X) =X e Х in the interval 10, 2| 


(а)! OR (с) zero @3 


If f :R——eR >, f(X)=xX?+aX?+412X+ 1 and the function has no critical points » 
tbona €... 


()]-6{2,6{2[ бї-зэ3| (©)]-12,12[ (01-656| 


Хх? у? = 108 sand Х-24Х-2 > ye 3 then Y= nnn 
(2 (5-2 (9-1 (q) 18 
[e *?»axz — +с 


(өз ORE (9e (аха е 


The curve of the function f : f (X) = X? — 12 X is convex upwards in the interval = 


(а) ]-  »o[ (b) ]o ,=[ ©R-{0} @®-]-2›,2[ 


The volume of a solid generated by revolution of the region bounded by the curve X y =3 and 
the two straight lines у= 1» y =3 and y-axis a complete revolution about X-axis equals 


Mud cubic unit. 


(a) 2л (5)8 л (с)4л (46л 


The dimensions of a rectangle which has the greatest area can be drawn in а triangle » 
the base length of the triangle equals 16 cm. and its height 12 cm. such that one of the 
rectangle sides coincides with the base of the triangle and its opposite vertices lie on the 
other two sides of the triangle are ............... 


(а) бет. ,6 em. (b) 8 cm. 58 ст. (с) бст. » 8 ст. (4)4ст.» бст. 


The area of the region bounded by the curve y = | 4— X? and X-axis in square unit 


equals «e square units. 


(22 (4 (2x (4)44л 


Exam 4 


The equation of the curve passes through the point A (2 › 3) and the slope of the normal at 
any point on it is 3 — Х............... 
@)y=In| x-3| (Бу = (Х-3)°? 


(c)y=In| xX-3|+3 (@)y=In|x-3|-3 


A regular quadrilateral pyramid of metal expands uniformaly » the height equals the side 
length of its base » its volume increases at a rate 1 cm? /sec. » when the rate of increasing 


of each of its height and its base side equals 0.01 cm/sec. » then the base length at this 


moment = ·::.:.......... 

(а) 10 ст. (b) 100 cm. (95 cm. (d) 125 cm. 
л 2 tan y ТЕ | 

irye]o; Л [›х= nay Hen уре oes 


(@)5 cos? 2y (5)2 sec? 2 y (с) віп? 2 y (d) cot 2 y 


If the function y =a X? + b X? + c X + d has a critical point at (1 » 5) 
sthen 2 a+ Dds vee 


(а)-6 (5-5 ($5 (4)6 


t ttl _ 
14439774 ax? 


Ox O2x" Q-x* @==® 


ҤХ= 


If f : f (X) 215 X 6 X? х , then the function f has -+--+ 
(а) an inflection point (2 » 46) (5) two inflection points at X=- 1, Х= 5 
(c) no inflection point © an inflection point is (0 » 2) 


The opposite figure represents the curve of 
j (X) » then the function f is convex 


upwards on the interval «нө 


(а) 1 ›3[ (уж - [1,3] 
(91-5 ›2[ ORE 


«зб IG / YY e (1 - S Gasol ЫМ! elia — Јаз Шаш) 54161 


(? Practice exams 


If f (X) 5 a continuous function on [- 5 ›8] md f f (дах-19 T (дах-7 
sen | fO İKE - 


(a) 26 (Б) 12 @)—12 —26 


In the opposite figure : 
The volume of the solid generated by revolving 
the shaded area a complete revolution about 


the X-axis 2 vee cube units. 
д Jt 
5 OF 
2л 
©?л @л 


isyz4X-2 at X=1 then a= өөө, 


ёл (5? (y (04 


A ladder of length 10 m. rests with its upper end on a vertical wall and its lower end on a 
horizontal ground. If the lower end slipping away from the wall at speed 2 m./min ; then 
the rate of change in the inclination angle of the ladder to the horizontal at the moment the 


lower end is 8 m. from the wall equals еее rad /min. 


1 1 
ОЕ ®-3 ©з Ф-3 
Lim qe s — 


@e m bin Ё Өз нэн @? 


Їаахах- — +с 


(a) In| cos Х| (b) - In [sec Х| (©) sec” x 


(d) In| sec X | 


y 


In the opposite figure : 


The least length of the line segment OA гөөгөө length unit. 


(ау/2 
©з 
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(5)2 
(4)4 


Practice Exams Q Exam 5 


Answer the following questions : 


Lim (aa) =e 


х—=0 
a e^-] 


(а) zero (51 (92 @ + 


The function f : f (X) = — | X |-- 1 is decreasing in the interval ------------- 


Glo s Olof OE QI» it 


The straight line y + X — 1 = 0 touches the curve of the function f : f (X) = Х2-3Х-а» 


a)l (5)2 (с)3 (04 


itj 7094х=12 » ,| /004Х-16 sten, fOQ dx= ro 


(а)-28 (5-4 (с)4 (0) 28 


The local minimum value of the function f » where : f (X) = Х®— 2 X? едиа$............... 


(a)! (b)-! (с)0 (4)-4 


(ае +e (5 2 23-6 
_.2Х+3 21 2Х-3 
(с)-е +с (d) z € +c 


(а) 1 (х*+3) (0) $ міх“ +31 (©) 1х“ +31 @ 10х*+3)7 


2 
In the function f : where f (x) = X x - the absolute minimum value of the function f 


where X E [1 , 6] equals ++ 
(4) 10 (b) 6 (с) 75 (а) zero 
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(? Practice exams 


[sec x tan Xd X= УУС, +с 


(а) i sec? x (b) i sec? X 


(а) i tan? X 


(с) sec! X 


The area of the region bounded by the curve y = 6 - X ? , and the straight line y = — X 


55 
OR 


equals. o: square unit. 
(a) 125 (5)0 
а" у 


Ify 2X" * en X" +1 then 


(Әм Oxea 


a= 


(ух 


3 
59361? 0 = E 


(a) sin 2 X (b) 2 cos 2 X 


(с) 4соѕ2 X (d)-4sin2 X 


When the region bounded by the curve X — six y <4 and y-axis revolves 


y 
a complete revolution about y-axis » then the volume of the solid generated in cubic 


units equals Bose etc 


2x (с)2л1һ2 (4) 2 og 3 


On the perpendicular coordinate system a straight line AB passes through the point 


(5312л 


C (3 » 2) and intersects the positive part of X-axis at the point A and the positive part of 
y-axis at the point В › then the smallest area of the triangle АОВ equals ............... square 
unit (where O is the origin). 


(a) 12 (ъ)6 (с)3 


(4)24 


A ladder of length two metres is leaning against a smooth vertical wall. If the top of the 
ladder slid down at the same rate as the lower end slid away from the wall » then the 
distance of the lower end from the wall equals ............... m. 


(а)2 (5)212 


If f : R— R where f (X) -үх? (3 X — 7) and the function is increassing for X € ]- ee ›а[ 
»X€]b 5 » then 7 a 430b = --------------: 


(a) 4 (b) 28 
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On 


98 
(с)-28 15 


The slope of the normal to the curve: Х = сов Ө › y=J2+sin 6 atO= т 15 6 


(а) 1 (b) -1 (с) zero (d) undefined 


A regular hexagonal like lamina shrinks by cooling. The rate of change of its side length 
is 0.1 cm/sec. » then the rate of change in the area of the lamina when its side length is 
10 cm. equals ............... cm/sec. 


ORE (6) 3073 (0)-313 (4)-3013 


4 (2 sin 2 cos D) = хөөмөл 


If: f Q9 => then f ©) (x) = — 


(65. 
(а) Zero 


The opposite figure represents the function f and the 
straight line L touches the curve of f at the point 
А (3 55) and g (X) = X. f (X) » then g (3) =... 


(93 ©! 
(с)5 OL 


The height of right circular cone equals to its base diameter » the rate of change of its base 


radius = + cm /sec. » then the rate of change of its volume = cm?/sec. 


when its base raduis = 5 cm. 


(d) 50 


ухе x sien 97 =O at X= d 
(2) zero (2 (Әде @+ 
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(2 Practice exams 


6-4 ы da 


ee 
1 1 2 ШЕ 
e*41 ©) e*41 е^ +1 @ еХ+1 

The function f : f (X) = 564 АҚ hag сысы 
(а) local minimum value and two local maximum values. 
(b) Two different local minimum values and one local maximum value. 
(с) Two local minimum values and no local maximum value. 
(d) Two equal local minimum values and one local maximum value. 
In the opposite figure : P 


B Ethe curve y= X? -5 X+ 14 

» then the least perimeter of the rectangle 
OABC eaquals «өөө length unit. x 
(а) 10 (b) 12 y 
(c) 16 (d) 20 


mo —1<Х<2 Й ына 
_ М2 Tt 
3 2<х<5 ~I 


(94 (55 (016 @7 


In the opposite figure : 

A, = 2 square units › 

A, = 7 square units 

› Шеп „Г (Хх) ах= 

(а) (5)9 
(e)15 (d) 19 


J (sin? x + sin? x tan? x) d X= eee +с 


(а) sin? X + csc? X (5 tan X- X (с) tan? X © sec X 
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Practice Exams Q Exam б 


Answer the following questions : 


The rate of change of tangent slope of the function f : f (X) 22 X^ at X 23 


(а) 54 (b) 36 (с) 18 (4)9 
The function f : f (X) = х^ һава stationary point at X = гн 


(9 Oc ©! @Үе 


d. [5 7 _ 
al ЖСН 204 анаан, 


(а)-1 (b) zero ©! @2 
1 


The slope of the tangent to the curve of the function y = f (X) at a particular point is 3 
and the X-coordinate of this point decreases at a rate 3 units/sec. » then the rate of 


change of its y-coordinate equals ·-------------- unit/sec. 


(9-$ (9-3 (9% (93 


The shortest distance between the point (0 › 5) and the curve y = 1 x?^-4 
equals еее: length units. 


(а) 4 (5 zero (с) 17 (вуй? 


: 4 
If y -sin!0 › z= cos? Ө Шел >=: өзеннен 


(а) - sin Ө (b) cos 0 (с) - tan 0 (4)3 sin 20 


The slope of the tangent to the curve at a point (X » y) which lies on it is X [x +1 


» then the equation of the curve given that it passes through (0 , H) lise 
= И; $i 2 3 
(4)15у-15Х-11 ()у= < «02-4 (Х+ 1)2 
5 3 5 3 

(у= 3 «02-2 «0241 (Dy-$ «02-2 K+ 741 


Ify-a(l-cos0) » Xa (0 + sin 6) then ТУ = eem 
9 0 
(a) tan Ө (b) cot 0 (e) tan 5- (9) cot > 
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Є Practice exams 


In the opposite figure : 

ABC is isosceles triangle in which AB = AC = 13 cm. » BC = 10 cm. A 
If the straight line L moves from point B parallel to AC in direction 
of BC to intersects AB » BC at D > E respectively where the rate of 


change in ВЕ = i ст./тіп. » then the rate of change of the area of 


A DEB at BE = 1 cm. equals «+--+ cm?/sec. 


(a) 0.48 (6) 0.12 (©) 0.96 (d) 0.24 


The local maximum value of the curve : y = sin X (1 + cos X) where X € Jo 8 
equals — 
3 1 л 

б)-313 ei^ ©} (өл 
у= mX +e ер #7 = Те 

ах 
@)х°*^ (p) sin x x x5" Х-1 
(c) t" cos x (d) U^ * cos X In Tt 
J2cos* xd x= тО?РЭЭ” +с 

la 1. 

(а)1+ 5 sin2X (b) X 5 sin2X 
(c)1-2sin2 x (d) X sin2X 


If the function f : f (X) = X? + - has a critical point at X = 2 » then b= 


(a) 16 024 (с)-1 


dX . a3 е e 
It [— = аап Xe bsec X +e ач 
ор ©! Од O 
In the opposite figure : ё 
The greatest area of a rectangle that can A 


be drawn outside a rectangle whose dimensions qp 
are constants a and b equals сес square unit. “ғ 


(a+b)? a? +b? +ab (ab ab 
2 
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Exam б 


In the opposite figure : 


The area of the region bounded by the two curves 


y-X?,y-|X|equals былай 


@2_]°?-хах (ы «-x5ax 

(a, e-x5ax (8) (| @-х%ах 

If y 2 In [tan x еп 13. = козады ах-2 

1 (b) zero (©) + (а) 
222 —— Mb MES 

If y = cos X » then (25) — Se 777777 


Qi Q-3* | Ob Q5 


The length of the intercepted part of y-axis by the tangent to the curve y = X sin X at X= 7t 


equals «e length unit. 


-л (ыл 


(фл? 


A cuboid of dimensions 3 » 4 апа 12 cm. If the rate of the increase of its first dimension is 
2 cm/sec. and the second dimension is 1 cm /sec. but the rate of the decrease of its third 
dimension is 3 cm /sec. » then the rate of change of its volume at the end of two second 
кезген КЫ cm?/sec. 


(@)- 12 (b) 468 (с) 144 (d) 252 


Lim sin4 xX _ 
20) 5 n 


@ъз Or (4e Ons 


«зб IG / YY e (Sl - Сз, А oli - aly 0.24) vals] 169 ——— 


(? Practice exams 


Ife% - x? y 20 »then $3. (at Х-0) equals s 


®-! + © Q4 


The absolute maximum value of the function f : f (X) 2 X4 E in the interval [4 , 3] 


(925 0044 (93 (033 


ABC is a right-angled triangle at B in which : АВ + ВС = 20 ст. » then the greatest 


possible area for this triangle equals «+++. cm: 


(а) 50 (6) 10 (c) 150 (d) 100 


| KOE- SP d Жа eem +c 

@ 10-5) + 2 05-57 (5)4х0х- 5 +20 (x - 5) 

(0)4 02-5 ху (4)4 (X - 5 + 15 (x -5y? 

EMEN ICE нэ 
If f (9 = then Í f QQd X2 


3Х-2 » Xz2 


49 25 
(9% (579 % OF 


The volume of the solid generated by revolution the region bounded by the curve : 
y?=4- X and the two positive parts of the coordinate axes a complete revolution about 


y-axis equals «е-е еее volume units. 


J sin? xd x= О +с 
1 1 1.53 
(@) 5 X- 5 sinx (b) = sin’ x 
Ё 1 lu 
= cos" X @ 5 X- 4 sin2x 
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Answer the following questions : 


3 
The tangent to the curve of the function y ={х а Х = 0 is parallel to сезсе 


(а) X-axis. (5 y-axis. 


(c) the straight line y = X (@) Х+у=0 


If Гіродах-5 , Г гооах-2 ? Г тод4х-6 
1 3 2 
sthen ff (Xd X= шог 


(1 (b) 13 (с)-2 (4)-1 


Lim ež- 
х--6 X-6 
1 (5)-1 (с) zero OR 


The maximum local value of the function y = вх in the interval [2 5 о is eee 


(OE on (9e or 


2 
The function f : f (X) = ын + : is convex downward on the interval сес 
X'+ 


(а) 1-1,1 )1-=,- 1, ‚°°[ 
(с) ]0 ‚°[ @1-=›,0[ 


lef = 1 5-9. 0-і» f (9-0. then f (х) = << 


2 
-FW (Б) оо (Ә-Ғоо OR 
2 
If X?y22x^45 sprove that: x 2, 4Х-13-- — 


(а)-2у (D-» (с)2у (Фу 


When the region bounded by the curve у = X? and the straight line y = 2 revolves a 


(8),| yax (ул, уду (On,f хах (xf х?ах 


complete revolution about y-axis » then the volume of the generated solid equals --------------: 


(? Practice exams 


An equilateral triangle » its side length increase at a rate i cm /sec. » then the rate of 
change of its perimeter at this instant equals эзсе cm /sec. 
O ©? ©3 (04 
ИХ-20-3, у- then — = кезекке att=1 
ах 
1 2 1 
G)? Og 3 (9 
| co? Xd X2 eaen +c 
1 4 " 3 
(ау cot х (b) (In| sin Х|) 
-4 co? X+ In | ese Х| (4) | co? x + esc? x 


The function f : f QQ 2 X? 4 4 X42 is increasing for every X € Ө 


d OR HE 


The opposite figure represents the curve f (X) 


» then the function f has a local minimum at X = ee 
(а)! 
(2 
ӨЕ 
(474 


А metalic circular sector whose area is 16 cm? ; then the radius length of the sector’s circle 


which makes its perimeter as minimum as possible equals сз cm. 


(а)4 (ъ)8 (с) 64 (4)2 


The area of the region bounded by the two curves: y = 2 X 2-9 у=3-Х ? 
equals e square unit. 


@? (54 (90 (48 


5 
If the slope of the normal to the curve at any point (X › у) on it equals " a = 
and the curve passes through (1 » 2) » then its equation is -- 
(а) у-5у-х?-3Х (Бу -5у-х?-2Х-15 


(с)2у%5-3Х2-12 @y +5y=x*-2x-15 
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Бот 7 


The equation of the tangent to the curve : 2 + In y .InX=X 214 y at the point whose X 


coordinate is 1 is «e 


(@)2x+y=0 ()2X+y=3 (су-2Х+у=3 ()Х-2у-3 


A man of tall 180 cm. moves far from the base of а 3-metre lamp post at a rate of 1.2 m /sec. 


» then the rate of change of the length of the man's shadow = нэн m /sec. 


or (с)225 (4)18 


а 

19 (бес Х- 1) (sec X + )]= овес 

(а) sec? X tan? x (5)2 sec? X tan X 

(€) sec? X tan Xx (d)sec' x 

If sin X cos y -siny cos X= 1 then 27. eee where Ху Є 0-2 2 


dx 


(a) cos (X — y) (b) sin (X — y) (91 (4)-1 


(1 (b)6 ($5 @ 13 


А man walk across a bridge » 12 m. high above water surface » the speed of the man 

is З m/min. › the man observed a boat moving perpendicular to the bridge with 

a constant speed 6 m /min. exactly under the man then the rate of diverge between the 
man and the boat after 6 minutes from the moment that they are on the same 


vertical line = «e m./minute 


ө% Gs» ше өм 


ҥхе^У=у+ш?Х »then : 97 (at Х-0) equals een 


(8)-1 (5-2 ee ©! 


(2 (42 (с)8 @ 64 
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(? Practice exams 


l 42 9X x? 1.2,X2, 1,x2 
(а) x'e Xe OPE e +уе 
2,Х2 үх? 1 ү2,х2 1 х2 
()2X^"e^ -4e (4) lix -le 
The derivative of sin? X with respect to cos? X is сөөөөөөө 
(а) - tan” x (b) tan? x 
(c) - Gin? X + cos? x) (d) cos? x - sin? x 
ГО + cos M diee б 
(a) (1 + sin х)? (5) @ + cos 29? 
© $ X*2sinx« 1 sin2x (d) 3 к2со8 X 4 F cos 2X 
2 , <2 6 
If f (X) = »then | (Хх) ах= 
x , 2 


(a) 18 (b) 20 (с) 12 (4)24 


An architect has designed an arc -like entryway of a hotel whose equation 
y=- i (X — 1) (X— 7) where X in metres. How much does the glass cost if this 


entryway is covered by the glass which costs L.E. 1500 per square metre ? 


(а) L.E. 27 000 Ф) Г.Е. 18 


(с) L.E. 13 500 (а) L.E.54 000 


If g is an increasing function on R › К is a decreaseing function on R and 


f(X) =4 g (X)-3k OO › then the function f 7 on К 


(а) increases (b) decreases 
(с) constant © is a zero 
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Answer the following questions : 


The function f : f (X) 2 X? 4 4 X 42 is increasing »then X € з 


(а) 1-4 ‚ оо[ only. (ъ)к 
(с) (3 оо , zi only. © |6 , «| only. 


The tangent equation of the curve of the function f : f (X) = e? XT at the point (> i , 1) 


(4)2у-Х-1 ()у=2х+2 (@)у=2х-3 (9 2у=3Х+1 


юл - 
M [зіп X|d X n 


(a) 10 (b) 07 (с)20 (@ 207 


©! (925 


A regular octagon » its side length is 10 cm. the side length increase at a rate 0.2 cm /sec. 
» then the rate of increasing of its area at this moment = -+-+ ст“ /ѕес. 


(а) 19.3 (5 4.825 (с) 193 (а) 38.6 


Lim z*b*.ct-3 НИН 

х—+0 x ~ 

(a)Infa+b+o) (b) In (a b o 
(c)Ina-Inb- Inc (а) log (ab c) 


The normal equation to the curve y = f (X) at the point (1 » 1) isX+4y=5 
ythen f (j = 


@-3 ©-+ өз Q- 


The radius length of a circle increases at a rate 2 cm /min. and its area of a rate 


20 76 cm? /min. » then the radius length at this instant equals еее cm 


or OF or on 
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(? Practice exams 
dy 


If y = In (sec X + tan X) Шеп 7X = eee 


(а) {ап Х (ъ) sec X (с) tan? X (9) csc X 


If f : R— R where f (X) = X?’ -=k X? + 12 X & 7 is one to one function › Шеп: 


(а)укЄ®-{-6›6} (5)k€]- ee ›—6] 
(с)кЄ[-6 6] (a)k€le > 
Jas«axSeX'ax- MÀ +с 


(ухаха — (gxe** ©" Lgs 


The length of the hypotenuse in a right-angled triangle equals 10 cm. » then the length 


of each side of the right angle when the area is as great as possible equals сзсз: 


(a) {10 em. › |10 ст. (5) 512 em. » 542 cm. 
(с) 1042 cm. » 5ст. (4)215 ст. » 2115 cm. 


The slope of the tangent at any point (X » у) on the curve y = f (X) is : 6 х2-30Х-36 
» then given that the curve has a local maximum value equals 28 


the equation of the curve is «еее 


@y=2x -15 х? @)y=2xX -15 х? «36x 
(@)y=2 X? -15 X? + 36 x + 28 (@у=6Х?-30Х+8 
The area of the region bounded by the two curves y = X н у= Х i E square unit. 


©! On On (02 


2 3 - 
ну- JC 4X + tooo sthen2y &3y-4y- өзөн з 


(а)у (b) zero (с)2у (4)9у 


2 
If y -e* sin X » then ———2 = +2у= 
dx 
(ajo (b)e* (с)ех sin x (a) e” cos x 
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Бат 8 


:46 
sin X qx. 
cos’ X 


(2) tan X c (в) F tan’ X c (© F n7 x «c (d) sec’ Хас 


The volume of the solid generated by revolving the plane region bounded from the top by 
the curve X? + y? = 4 and from the bottom by the two straight lines y 2X » у--Х 


à complete revolution about X-axis equals зз cubic unit. 


oe | Qa | Qa oye 


If the function f : f (X) = X? —a X? + b has local minimum value at point (2 »4) » then 


the value of a x b = e 


(а)-12 (b) zero (910 (4)24 


The opposite figure represents 7 » then the function f 
has a local maximum value at X = нөөс 

1 

(24 
ӨГ 
(4)25 


A factory is producing electric appliances profits L.E. 30 in every appliance if it produces 
50 appliances monthly. When the production increased than that > the profit in the appliance 
decreases by 50 piasters for every extra appliance produced » then the number of appliances 
produced monthly to get maximum profit = = appliance. 


(а) 52 (ъ) 55 (с) 60 (d) 65 


@@х-1)х Olean (©) (x? - x) Inx @x-1 


ies GIG / YY e (old - йыл! UY ды Ја Lalis) уд | 177 ——— 


(? ) Practice exams 


In the opposite figure : 
Тһе area of the shaded 
square units 


region = 


(4 


(a) sec X + tan X (b) - esc X- cot X (c)sin X- X (d) esc X + cot X 
MEN 2 2 22 
If y = sin X- cos X » then уз eee 
(a) sin X + cos X (Б) sin X- cos X 
(c) cos X- sin X (d) - (sin X + cos X) 
: dy 
If sin (X y) + cos (X y) = zero »then у= eee 
x =y 
(Xy (-ху F Ox 


Equation of the normal to the curve y? (1 + X?) = 8 at the point (- 1 5 2) 


(а) Х+у-1=0 (Б)Х-у+3=0 (суу+2=-(Х-1) (@у+1=х-2 
If y 2Inz »z- e?" 5n=sin” X, then = EE at x= Т 

3 23 -313 ЦЕ 

2 o> © (075-7 


Ехат 8 


Фф А cylindrical tank the length of its base raduis 25 cm. and its height is 120 cm. 


Oil is flow into the tank at a rate p cm?/sec. where l is the oil height at any moment 
* 


then the rate of increasing in the oil height inside the tank equals эз ст /sec. 
when it is half full. 

ES 
(255 7 


1 2 8 
© зт (эл (sm 


sin 2 X + 2 cos X 
[зс Ка sama +с 

sin’ X+2sinX+1 
(a) sin X- In | esc X + cot X | (b) In| 1+ sin X] 
(€)2 In| 1 +sin Х| (d) X cos X 
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Answer the following questions : 


4 8 8 
i| уодах+,„] 7004х= | fO dX then b= r 


@)2 ОШ ©! (08 


2 
If y = a cos (In X) + b sin (In X) sthen x? 3 4 р meeeeeeee 
x 


GR Oy (8)-Жу -y 


. E 
Lim (1+ 3 tan? ХУУ” Жш... 


(e | or m | ien » | qe 


If X » 0 » then the smallest value of the expression X + х equals -еөөөөөс 


27 | GM | Е (92 | (4)4 


The slope of the tangent to the curve of the function f at any point (X › у) on it is given by 
the relation g (X) 2 Xe 3X then the equation of the curve is +--+: given that it passes 


through the point (+ , 5) 


е 

(у= хех (у= хе+5-5 

„уы _ 1.3% ш.ЇэүгдэХ, 0 3% 
(суу-ҙХе -чу% @у=з Хе ge +3 


(a)3:5 (5)5:3 (1:1 (d)1n3:1n5 
22 202 ТЕ m u 2 2 


If X2lnt > ycsint»then 7% = зеен 


(a) cos t (b) t cos t (с) sint (@) cost 


The length of each of two equal sides in an isosceles triangle equals 6 cm. and the 


d. 
measure of the angle between them equals (X) » the rate of change of X is Gy 


per minute » then the rate of change of its area at X = 30? is s+ 


@Ї?л Фя ОПЕ oL 
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Eam 9 


If f Q9 = In (x «x +1) кеп) 09 = — 
Orn | qu (1+5 D 


J (sin? X+ cos? X + co? X) d X= eene +C 


(а) esc? х (b) cot X (e)- cot X (дух 4 cot? x 


If the function f : f QQ = X? —3 X+ 4 > then the function is decreasing on the interval +- 


ОНХС ()05-4| — Qke-md (1-1, 


The normal equation to the curve y = X | X | at the point (- 2 »— 4) is зз 
(а)уу+4Х+12=0 (b)4y+X+18=0 
(с)4у+Х+14=0 (ду%4Х-4-0 


----і2ст. 


The top right corner of a piece of paper whose dimensions 
are 8 cm. » 12 cm. is folded to the lower edge as shown in 
the figure » then the value of X which makes y 


-— —8cm.——- 


as small as possible = өө 


(8)6 (54 (с)? (48 


T „Г (4- x2) d X sis the volume of -+ 
(а) А sphere whose radius is 4 units. 

(b) A right circular cone whose height is 4 units. 
(c) A sphere whose radius is 2 units. 

(d) A right circular cylinder whose height is 4 units. 


The opposite figure represents the curve f (X) 
of the function f » then the solution set of the 


inequality j (X) > 0 is чен» 


(1-1,5 
ОЛЫ 
@1-=›-1 
нэ 
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(? Practice exams 


If y = sin (5 X5) esc (5 X?) shen £2 = хөвөөн: 


(4)0 
(5)-25 cos (5 x3) x esc (5 ХЭ) cot (5 X?) 
(с) 15 X? cos (5 ХЗ) - 15 X? ese (5 X?) cot (5 X°) 


(41 


The area of the region bounded by the curve : y = X? —9 , the X-axis » the straight line 


X = 4 and above X-axis = +--+ square unit 


44 98 
(9% (b) 18 5 OR 


The gas leaks from a spherical balloon at a rate 20 cm/sec. » then the rate of change of 


the balloon external surface area at the moment which the radius length is 10 cm. equals 


-4 (b) 80 л (с)-2 (а)-! 


= dy MEE 
If x+y= 1 > then T% êt the point (4 > т) equals еее 


If f is a fifth degree polynomial › then the fifth derivative of the function f equals 


(а) x Ф) 5x 
(c) Zero © non zero constant 


A man his tall is 1.8 m. moves towards the base of a lamp post of height 9.6 m. at speed 


2.6 m /sec. » then the rate of change of the man's shadow = -+++ m/sec. 


(с)02 (4)08 


(2) 5 In|x| (5) 3 nix (©) In dn |X) (Фи(31х)) 


If the two curves of the functions f апа g are touching at the point (2 » 4) and і (2)=3 5 
then р (2) =. 


0s (55 (Ou @5 
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Бат 98 


4 
If a! = b* where a ;b ER" » then $> = - өзөн 


(а) log E в log, b (с) log, a (d) log P = 


-2 (5)-1 os (91 


наза” Mops zero »then a? +b? = eee 


(а)аь (b)1-ab (с)аь+1 (d)a*b 


If the perimeter of a circular sector is constant p » then the area has maximum value 


2 OF on (94 


The absolute maximum value of the function f where f (X) = 10 Xe X, XE [zero , 4] 


ы (b) zero (1 Ё 


If f Q9 = ЕКЕНІ 25 рын 


(а) zero (ъ)1 OLA 


In the opposite figure : 


The volume of the solid generated by revolving 


the shaded area a complete revolution 


about the y-axis = vs cube units. 
4 

Oii 
8 

(537 

(6n 

@ 1$ 16 л 
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Answer the following questions : 


Тһе curve y - e XY 4 X 2 0 has a vertical tangent at the point ...........-... 
(a) (1 +1) (6) 0 +0) (059 > (4) »e) 


Lim Gos 1 x 


(a) log 10 (b) In 10 . (©) In sin X (21 


9 2 
(а)9 йч 2 @5” 


The absolute maximum value of the function f : f (X) = X қ >» ХЄ[0,2] 
` Хэ». 


Gy ӨР oF a 


The height of a cylinder which has the greatest volume placed inside a sphere whose radius 


length (r) equals .............-- 


бус OF (с)2г (205: 


In the opposite figure : 

A Ethe line X +3 y = 6 › then the greatest area of 
the isosceles triangle ОАВ = «+--+ square unit. 
(2 OK 
es @9 


A point moves on a curve whose equation is x + у? -4X48y-620.:;the rate of 
change of its X-coordinate with respect to time at point (3 » 1) equals 4 units/sec. » then the 


rate of change of its y-coordinate with respect to time t at the same point equals ессе 
3 =4 -3 4 
Or OF OF @$ 
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Exam 10 


If y =Inftanx еп ТУ = көөнө when X=- 


(а) 1 | (b) zero OL 


(d) e 


Which of the following figures represent the curve of the continuous function f in which 
1(0)-3 » 70)-7(-2)-0 » 0050 when-2«X«2 
„ F(X) «0 when X» 057 (X) » 0 when X «0? 


Find : [IX a х= 


(8) (1n 39) 


ÉfX-asec0 , y = аїап? Ө , ћеп У = 20 
ах? 
@ 2520 3cot 0 
4a 
(ву ааа (d) За sec* 0 tan Ө 


The current intensity I (Ampere) in a circuit for alternating current at any moment t 
(second) is given by the relation I = 2 cos t + 2 sin t »then the maximum value of the 


current in this circuit equals 


A ladder of constant length its upper end slides on a vertical wall at a rate k length unit/sec. 
» then the rate of increasing of the distance between the lower end and the wall when the 


ladder inclined to the vertical with an angle 0 where csc 0 = i equals зе unit/sec. 
3 12 Be 3k 
(а) 4 25 25 k © 4 
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(? Practice exams 


e` -l 
dies д 
Domos 
(2)-Inle* « X|*c (Б) Inle* + XI +e 
©lnle*+xI+e @-Inle*+xX| +e 


In the opposite figure : 

If A, = 5 square unit › A, = 2 square unit »A, = 8 square unit 
5 5 

„теп, FOQAX+ JJ FOLA XE s 

(a) 15 (b) 20 

(02 (9) 26 


If f (X) = X— X In X » then the slope of the tangent to the curve at X = e equals «еее 


(2) zero (5)-1 (с)1 e 


The volume of the solid generated by revolving the plane region bounded by the curve 
y=2 Їх- 1 (where X > 1) and the tangent at the point (2 » 2) and the straight line y = 0 
а complete revolution about X-axis equals зе cubic unit. 


JU 16 7t 2 7 л 
Or: ET [pe % 


If the normal to the curve у = X In X is parallel to the straight Іпе2Х-2у-ғ3-0 


» then the normal equation is =- 


tan X 


(а) - tan? x (b) In| tan Х| 
(с) In| sec” x | @ 4 sec? x 


The derivative of e?" X 


(a) езіп X (5) сах (с) cos X (а) sin X 
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with respect to sin X equals +- 


Ехат 10 


п is the number of sides in regular polygon its side length increases at a constant 
rate (a) cm /sec. » then the measure of its vertex angle з 

(а) increases at a constant rate (a) rad /sec. 

(b) increases at a constant rate (na) rad /sec. 

(с) increases at a non constant rate and unknown. 


(d) remains constant. 


then b +c -a = ............... 


(90 ©? (93 (46 


709-Х/(Х) > 563) --5 s then f (3) =. 


(a) - 50 (b) - 40 (€) 15 (@)27 


If f 00 = cot (% sin x) >then 7 (T) = ОООО 


(а) 15 (b)6 (с)-9 (4)-12 


In the opposite figure : 


РОТ ноа 
1 5 
(2 OR 
--8 27 
E BD 


In the opposite figure : 

The part is in the first quadrant from the circle 
x? у? - i? „(еп ће greatest 

perimeter of the rectangle 

ABCO equals «нө length unit. 


(а)г (2: (с)2г 


(? Practice exams 


Тһе opposite figure represents the curve of first derivative 
of the function y = f (X) » then all the following 
statements аге true except -------------- 
(а) At X=- 1 > there is an inflection point of the function 
у= 700 
(b) At X = 1 sthere is a local minimum value of 
the function y = f (X) 


(с) At X =— 2 sthere is a local minimum value of the 
function y = f (X) 


(4) АГХ--3 »there is a local maximum value of the function y = f (X) 


Тһе opposite figure represents the curve j 
» then the function f is increasing 


on the interval з: 


091-5521 @1-=›ц 
ӨЛЕ ӨЛЕ 


The opposite figure represents A quadratic function 
» its vertex is (k »9) » then the area 


of the shaded region = «<< square units 
(а)6 

(ъ)9 

(с) 12 

(4) 18 
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Practice Exams Q Exam 11 


Answer the following questions : 


Lim (t3... 


е on on @? 


The rate of change of tangent slope of a curve at any point (X » y) on it is 6 (1 — 2 X) and 
the curve has a critical point at X = | and the function has a local minimum value equals 4 


» then the normal equation to the curve at X 2 — 1 is eee 
(a) 12 Х+у+3=0 (b) X- 12 y 109-0 

2 3 
(с)12Х+у-3=0 (d)y-3X +2Х +4=0 


The measure of the angle which the tangent to the curve sin 2 X = tan y makes with 


the positive direction of X-axis at the point eR , m 


(а) zero (b) 135° (с) 45% 


ау 0055 ©8 
In the opposite figure : 

Г [f GO] f eod xs з 

(а) - (b) 9 
(с)2 (4) 1 


A rectangle whose perimeter is 40 m. » its area is as great as possible when its 


dimensions are «e m 


(215,5 (b) 10 » 10 (©) 12.5 ›75 (44951 


(a) 10 (b) 20 ©)5 (92 
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(? Practice exams 


ABC is right-angled triangle at Z C » its area is constant and equals 24 cm? the rate of 
change of (b) equals 1 cm sec. » then the rate of change of (а) at the instant when b 
equals 8 cm. equals сезсе: cm /sec. 


sii -3 3 
OF 3 Өн 


(93 


+ + 2х ES 

If f:IR ——>R wheref (X)-2 X then f(e) = єє, 
2 2 

OLG (54 (92e OLE 


2,Х9:53: » 51 


225 Shen f /004Х- nui. 


3Х-4 » Х»-1 


(5)9 


(а)6 


The area of the region bounded by the curve y = X ? _9 and X-axis and the straight line 


(с)12 


X = 4 and above X-axis equals eee square unit. 


Oka (5)36 (©) ® (4) 8 


The normal equation to the curve y = 3 e X at the point which lies on the curve and its 
X-coordinate is — 1 is «e 

(@)ey=3x (b)3X+ey+6=0 
©y-eX-4e=0 (фе Х+3еу-9 +е?=0 


If f is a differentiable odd function in the interval ]- œ » œ| and f (3) = 2 
s then Г(-3) = 


(а) zero (b)! (с)2 (4 


: Фу 
If y = In (sin X) RET чий 


@) - esc? x (b) sec X (с) esc X cot X (d) sec X tan X 


(a) - cos X (b) 1 - cos X (с) X+ cos X (d) X- cos X 


Бат 11 


If X € [0 5 7t] , then the function f: f CO = Xsin X+ cos X has an absolute minimum 


value at X = ess 


(а) zero (02 (сул (9-1 


A cuboid with square base › the sum of all its edges is 240 cm. » then the dimensions (in 


centimetre) of the cuboid when its volume is maximum are --- 
(a) 10 » 10,10 (b) 20 » 20,20 
(с)30» 30,30 (d) 10 » 20,30 


In the opposite figure : 
The volume of a solid generated by revolving the shaded region 

a complete revolution about X-axis and the straight line 
Х--1»Х-К equals T (е!9 —. е2) cube unit » then k = -------:------. 
(55 (b) 10 
(92 (01 


The slope of the tangent to the curve y -1 X + sec X at X = zero equals есе: 


(а)-1 (b) zero (4 (41 


If f (X) 220 х"! and f Q9 2c » CER n EZ* , then n +c = ----..-........ 


(a) 104 (ъ) 124 (с) 123 (4) 125 


(2) sec X tan X (b) In| sec X + tan X | 


(с) совт! X (4) i sec? X 


IE f : R — В where f (х) = Хех еп) Q9 =. 
(2) f GO In t (70065 
(с) f C9 In Gt e) (4) f C9 
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(? Practice exams 


A water poured into a right circular cylinder at a constant 
rate as shown in the opposite figure which of the following 


figures represents the relation between the water height (h) 


in the cylinder and the time (t) ? 


If the equation of the normal to the common tangent of the two functions f and р at X= 1 
ву- Хх» 3 s then (f x g) (1) = 
(4) $ (b 7 (c) 2 (d) 10 


If f is an even function and continuous on Ж and the function has an inflection point 
at X=- a › then the sign of f (a) х ; (а?) is the same ав --------------- 

(7 @) « а” (Б) f (à) « f (a) 
(Ә-ә) (3)] C30 x () 


(а)4Х+с @ +e OR (4X +e 


The opposite figure represents the curve of the function 


f »then j is negative in the interval зс: 


(а) 21 (5)1053| 
(с)®-([1›2] (а) Jo » 21 
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Бат 11 


The opposite figure represents the curve 
of function f where f (X) 23 x- x? 

If the point C (a » b) lies on the curve 

» then the greatest value of 


the expression a + b is -------------.. 


qe (55 Ci 


In the opposite figure : 
The volume of the solid generated by revolving 
the shaded region a complete revolution 


about the X-axis = eee cube units. 
32. 128 

@) л (T 
256 512 
2299 ал 

Gn (4% 


The opposite figure represents the curve of 


the first derivative of function y = f (X) 


» then all the following statements are true except e+- 
(а) f increases on ]- © ›3[ 

(Ы) f decreases оп |3 5 of 

(Өгсэ»гєэ) 

(4) f decreases on ]- о ; - 2[ 
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Practice Exams е Ехат 12 


Answer the following questions : 


3 5 
г] родах-6 „еп, [4 f 09-1] d XS eee 


(a) 18 (b) 22 OB @ 26 


л 
709-70 
If f (xX) 2 e'^X ,then Lim, feo fid — 
4 Ny 


(а)е ee Cul 2 (зе 


(a)x=0 ()у=0 
(с) Х+у=0 @x-y=0 


ae Oe Өз E 28 


2 
In the curve equation y = f (X) if 28: = а X + b where a » b are constant and the curve 


has an inflection point (0 » 2) and local minimum value at the point (1 » 0) 
s then 2 a +b = зе 


(8)6 (5)12 (с)-12 (4)-60 


(a) 20 (b)- 16 (©з @-3 


In the opposite figure : 
the area of the shaded part = с: square unit. 


(02 
(n: 
(242 «2 
@ 212-2 
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If f (X= 2919 , then the 2019" derivative of this function equals сезсе 


(a) 2019 (b) [2018 (с) [2019 (d) zero 


Јех (cot x - esc? x) d X= пазанда +с 

X x 2 X " 
(De cot X-2e^csc^ X (b)e (= csc X - cot X) 
(S)e* cot x (Әуе tan X-e* cot x 


A 5-metre rod is fixed by a hinge to the ground at its base. If its top rises up by a winch 


at a rate of І m /min. » then the rate of decreasing the projection length of the rod on the 


ground when the height of the top is 3 metres = нөөс m ./min. 

3 3 2 d 
(а) 4 © 2 3 © 3 
If f (X) = (cos X) X , then f' (0) =. 
(2-3 -2 (с)-1 (а) Zero 

4 
Би Ба 
(а)9 (b) 15 (с) 18 (9) 24 
The function f : f (X) = Хх? +4 X 4 8 increases at X [SHE 
(a) l-4 » | only. 0) |-~ zl only. oh soo| only. OR 
The area of the region bounded by the two curves у= Х › y =X equals йл 

1 B -3 -1 
OL OF OF Or 
If y = sec" (X) » then AF а, 
dx 


(a) ny sec X (Б) ny tan X 
(с) ny sec? x (d)n y tan? x 


A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve 
y = X? — 12 and the other two vertices lie on the curve у-12-х? 


» then the maximum area of this rectangle = --------------: square unit. 


(4)96 (ъ) 64 (с)8 (4) 112 
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(? Practice exams 


. 3 . + . 
The curve of the function f where f (20) = | -3 is convex upward in the interval зе 


(213 sl (6) 1-5 ›3[ ©] >of (9) 10 ,=[ 


(4) мл ())53 7 (с) 19.5 % (4)32 7 


ABC is an equilateral triangle of side length 2 (Eis the midpoint of ВС,ОЄАВ,ЕЄАС 
such that РЕ // BC , then greatest area of the triangle DEF = eee the area A ABC 


(9% OF; (Ша (04 


A train starts its journey at 11 O'clock towards east with velocity 45 КЛ. » while 


another train began its journey at 12 O'clock from the same point towards south with 
velocity 60 km/h. » then the rate of increasing of distance between the two trains at 


3 O'clock afternoon = зеет km/h 


as (©) 1804/2 (4)75 


Па -cot x)? + 2 cot x] ах = өнөөөөөөө +с 


(а) csc? X (b) cot X 


The given figure represents the curve j (X) 


» then the curve of f (X) is convex upwards at X € 


1+ 501 
01+ 31 
(hol 
©B -l 
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Ехат 12 


„Г @+®с2х4х= —€— 


oe ®?л (94x OL 


The measure of the positive angle which the tangent to the curve : y ?42 X? 2 6at the 
point (1 » 2) makes with the positive direction of X-axis = --- 


(b) 135 (c) 120 (d) 150 


1 | х p d 
I =— M нша 
fy х ne then 4 


(1 


БЕН 


(а)12у+1= ]3х-2 (6) 2y +1 =3х 
©) 


2у41-413Х-244 @2y+1=293x-2+1 


d -— 
dx | (esc X — cot X) (csc X + cot x] = ОЛЛО 


(а) zero (b) esc? X- cot? x 


(€) ese X cot X + sec? X tan X (d) ese X cot X - csc? X 
c на 2 
{2х+9 
3 2 3 2 
(35 Qx«95 т 2х+9)3 
- -4 2 
OF @х+оуз" (4 Qx«95 
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Practice Exams Q 


Answer the following questions : 


, х=®=1 » then 


dy _ 


Ify = 244 


(8)-9 


741 


dX 


(4 


Exam 13 


(7 


(b) 12 


The height of the right cone which can be placed inside a sphere whose radius length 
is 9 cm. such that its volume is as great as possible equals 


($8 (d) 10 


(а) zero 


OF 


The tangent to the curve X = с соз » y= e? sin Ө at the point at which Ө = т 
makes with the positive X-axis an angle of measure 


JU л 
3 (5 


© 


xja 


then Ў (3) = 


(а)7 


(6) 33 


Iff 2x-D22x?-4Ax?«6x47 


(2% 


i 


E, 
(ап X +e 
(©) In| sec” X| c 


(b) In| tan X] c 
1 3 
(d) з sec Х-с 
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Бат 13 


If f is a function where /(Х)-Х|Х-2| » then the function f is increasing on 
the interval esre 


Al »2| only (іе. ]2 »eo[ only 
(е) Бе » Ц only @1! > œ| only 


The greatest value of the expression (sin x 3 cos x) is at X2 where ХЄ (0 , 2 ] 


л (b) T (с) 25 (а) zero 


In a closed electric circuit » V is the potential difference (Volt) > I is the current intensity 


(Ampere) R is the resistance (Ohm). If the potential difference increases at 

a rate of | Volt/sec. and the current intensity decreases at a rate of i Ampere/sec. 

» then the rate of the resistance at the moment which V = 12 Volt and I = 2 Amperes 
equals «e ohm /sec. (where V = IR) 


ёл OL es @! 


Фу 
If y Z2sin X- X cos X atiem oy wt eene 


(4) X cos X (b)sin x (c)2 sin x (d) 2 cos X 


If | (2X+3)Inxdx=yz-Jzdy » then y Z = cece 
(a)2 XIn x (b) (2X +3) In x 
© 5 2X+3)Inx @X (X+3) In x 


If the area of the region bounded by the two curves y=2 X? 5 y?-4ax equals 3 


square unit » then a = «+... where a> 0 
2 4 9 
Or ©! Oş (Or 


If f (X) 2(a-2) X? 3 X-5 XER ; then the curve of the function f is concave 


downwards when эз 


(а)а>2 (b)a<2 (с)а=2 (Әа-0 


If f (X) =2 sin = cos e » then the thousandth derivative of this function equals з 


(a) sin X (Б) cos X ©)- sin X (d)- cos X 


(? Practice exams 


A factory is producing electric appliances with profit L.E. 50 in every appliance if it 
produces 80 appliances monthly. When the production increased than that » the profit of 
each appliance decreases by 50 piasters for every extra appliance produced. 
» then the total number of appliances produced monthly if the profit is to be 
maximum = «e appliances. 

(a) 80 (b) 90 (с) 100 (d) 70 


The volume of the solid generated by revolving the region bounded by 
the curve у = = and the straight line y + X = 5 a complete revolution 
about X-axis = see cubic unit. 


(237 (5)6л OnE 


In the opposite figure : 

CD = 2AF , FE = ED , The perimeter of the figure ABCDEF = 40 cm. 
» then the greatest area of the figure ABCDEF equals «өө cm: 
(a) 90 (b) 95 

(с) 89 (d) 91 


Л 2cos X 
Dax? 


Л cos X 
If 
ol 1-Х5 


(22k ()4к 


The opposite figure represents the 


dX-k»then | 
-1 


curve f(X) » then the curve has 
maximum value at X = eee 


and minimum value at X = ve 


(39-356 
(с)6>0 


The sides of right-angled triangle changes » and its perimeter remains constant 40 cm. the 
rate of change of the hypotenuse is 7 cm /min. when the side lengths 8 » 15 › 17 cm. » then 


the rate of change of each side of the right-angle at this moment equals --- cm ./min. 
(2)-32 $25 (5)-2»9 (с)2,-9 (4)32»-25 
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10 
If y z In X »then @ MN 
dx 


10 


9 lo B 10 
9-8, o ok es 
| (sin x + cot X)? (cos X- cs? X) d X= eene +с 

i neni жеч PN 10 
(а) z (cot X сөс“ X) (b) 4g Gin X + cot X) 

: 10 ml хаа 10 

(с) (sin X+ cot X) (d) 45 Gin X + cot X ) 


If the curve of the function f lies above all tangents drawn from all points on the curve 
then the curve of the function is +=- 

(а) convex upwards. (b) increasing. 

©) convex downwards. @) decreasing. 


If the tangent to the curve y = X? passes through the point (3 » 5) » then the equation of 
this tangent is eee 

@)y=6X-13 (b) y=2X-lory = 10 x -25 
@y=- 10Х-25огу--2Х-1 


= : 
42 -2Хх-3 , ДУ 2x241 » then zie at X = l equals зе: 
ах ах ау 


o 4 ë © Өз 


The area of the region bounded by the curve y = 6 – X ? and the straight line passing 
through the two points (3 »— 3) » (- 2 »2) equals зс square units. 


9% 9% 9% Os 
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94 9-4 өз 


The opposite figure represents the first derivative of 


the function f and the function f has a local minimum equals — 3 


3 

‚беп: | Р(Х) ах= 

27 
Qr (5)-27 
(294 -21 

4 4 
The tangent to the curve X = (2-41 5 у= t?-t is parallel to X-axis at t = «e 

! 1 

zero —— Ji 

9 | Ор ©з @ 
2 

If the curve of a function which passes through the point “ , т + 9) given that the 


slope of its tangent at any point on it (X » y) is given by the relation m = 2 X + 3 sec? 2 


2j- 


» then the equation of this curve is «e 


(2)y =x? + tan ()y=X? +tanX+8 
_ 52 x _ 2. x 
(суу-Х +2tan 5+4 @y=X* + tan 218 
(aa, AN T 

1 -sin?X 7 


(2)2tan X- X (Б)2 sec? -1 
(с)х @ 1 sec? x-x 
sinX 


. x 
ІҢ, СЕ ыны 
X—+0 X-sin X 


(1 (be (с) zero (4)-е 


iy x 
4l c diua — Ө. 
*cos X 2 


-a (Ы) 2а (с) тего (а) 5 m А 


Ехат 14 


OEH (he Qe @зх? 


(а) Х+у=0 (p) Х+у+1=0 
(©) Х-у+1=0 (d) Х-у=0 


The volume of (ће solid generated by revolving the region bounded by (ће curve 
f (X) = X? and X-axis and the two straight lines X 2-2 » X-22a complete revolution 
about X-axis equals s+ 
16 Л 327 64N 
© 5 EN (€) шин (4) 4л 


A 3-metre wall is 3 metres away from a house ; then the minimum length of the ladder that 


joined the ground and the house resting on the wall = ----- metre. 


(а)3 (56 (2 (4)612 


їзїп Х- Ху sthen : X? (y & y) +2с05 X= eme 


(90 ®?х Q2» o 


The local minimum value of the function f : f (X) =X + i is at X2 


(a)-1 (b) zero ©! (92 


Тһе area of the region under the curve у = | 3 X + 4 and above the X-axis. 


between the two straight lines X 0 » X=4 equals сезсе square unit. 


(a) 40 (042 (с)40л (4) 22л 


Ify=x* ‚ X50 »then 47, Ба DANSE 


(a) In x (b)2+Inx 


(©) x*inx (d) X" à «In x) 
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(? Practice exams 


If f o9 «0 > foo >0 forevery X € [a > b] » which of the following shown curves 


represents the curve of the function f in the interval [a 5 b] ? 


The function f : f (X) z21n X- x?is decreasing on the interval 


(а)10>1 ()l- И СУ!» (4)0»-4 


А cuboid whose dimensions at an instant are 3 » 4 5 12 cm. » the first dimension increases 
at a rate 2 cm /sec. » and the second dimension increases at a rate 1 cm /sec. and third 
dimension decreases at a rate 3 cm /sec. » then the rate of change of volume of the cuboid 
after 2 seconds = «e cm? /sec 

(2) 528 (p-12 (c) 96 (4) 252 


From the following figures which one represents the general shape of the curve of the 
continuous function of where f (1) = f(5) = zero >» f(3) 2 3 > f (X) « 0 for every 
Х«3, Ў (х) » 0 for every X » 3 

ioo «0 for every X z3 


(5 © 


ABC is a triangle » A (0 +0) » B(550) » C(853) » then the volume of the solid 
generated by revolving this triangle a complete revolution about X-axis = - cubic unit. 


(a) 24.10 (5) 18 л (с)15л (49л 
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25 metre rop passes over a pulley which is 12 m. high. One of its end tied to а heavy mass 
and the other end tied to a car moves on the ground with velocity 6 m/sec. away from the 
projection of the pulley on the ground » then the rate of change of height of the mass at the 


moment when the car at a distance 16 m. from the projection of the pulley = +- m sec. 


(7 (5)48 (с) 96 (4) 6 


If x= sin y еп 47 = —! 
o P (b) em © х?-1 Opa 


The equation of the curve : y = f (X). If the slope of the normal at any point on the curve is 
(2 y + 1) csc X and the curve passes through the origin is ee 

(ауу +y=cos x-1 (Буу +y=-cos x-1 
(Суу +y 2 esc X tan X @y +1 = cos X 

In the opposite figure : 

Area of region located in the first quadrant 
and including between the curves : 
X+y=3 5 Х?=4у,у'=4Х 


equals +--+. square unit. 


In the opposite figure : 

The straight line L is a tangent to the function f 

at the point C and intersects the X-axis at the point 
А (—4 50) » the coordinates of the point В (4 » 0) 
and f (4) + f(4) =9 


»then the area of A ABC = << square unit. 


(а) 36 (ъ)72 (с) 32 
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The equation of the tangent to the curve y = In (e?* +е^+ 1) аг X = zero 18 


(82) y 7 X In3 


(с) 3у= X € 31n3 


dy 


If tan (X? + у?) = zero » then ix^ 


Ox 


өз 


From the opposite figure : 


If f (X) = X6 * , then f(3X)- 
E 


k 
If ай ин 


(ъ)48 
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(ъ)-1 


(b)y=X-Inx 


@y 23 X «n3 


(2 


(с)36 


Answer the following questions : 


КА 0 
ff 3x?dx-7 епке 


(22 (OE (9-2 @-! 


The local maximum value of the function 
f:f Qo =e% (3 - x) equals эзсез 


@? oe | (фе 220 d 


If f (sin X) = sin? X » then J(1) = 


(а)! (52 Ox л 


The curve (© | ь = 2 touches the straight line X + % =2 at the point (a » b) 
a b в а b 


(а) t = 3 only (b) t= 2 only 
(с) for all values of t (d) not true for any t 


A circular segment » the radius length of its circle is 10 cm. and measure of its central 


4 rad. 


angle (X?) changes in the rate per minute ; then the rate of increasing in the area of 


the circular segment at X = 60? is -----------.--. em2/min. 


(a) 125 (575 (c) 150 (4) 300 


The function f : f (X) = 3 – In X? increases in the interval 


G)- ОТ (9044 (> 


Lim 201(Х41)-с01(Х) | 
һ-0 һ T 


(а) -csc?X (b) sec? X 
(e)- co? x (d) cot X ese X 
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The curve of tangent slope at any point on it equals a csc? X where a is a constant » and the 
зл 
4 


curve passes through the two points (т , 5) , ( > 1) » then the equation of the curve 


(y 22cot X € 3 (b)y =-2 cot X-3 


(суу--сох (d) y 72cot X-3 


A circular sector whose perimeter is 30 cm. » and its area is as great as possible » 


then the radius length of its circle = =- 


(a) 15 (b) 30 ©; (4)75 


| sec?" x tan xd X= — +c 
1 
l .. 2018 — 
2018 90 X mg x 
1 1 
L вес 07 x вес2015 х 


А 5- metre water pipe with two ends A and B is leaning with its end A on a horizontal 
ground and with one of its points D against a 3 - metre vertical wall. If end A slides 
away from the wall at a rate i m./min. » then the rate of sliding end B when 

the pipe reaches the edge of the wall = гн өөө, m/min. 


(9-3 (9-3 OE 


In the opposite figure : 

If A, is the region bounded by the two curves 
yz4x,x?z4y 

»thenA,:A,:A,= ГУУ ОУ 

(4024112 (5)1:2:1 
(с)1:1:1 (93 :213 
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_ - —. Exam 15 


In the opposite figure : 


Тһе point A which make the area of 
the rectangle ABCD is maximum as possible 


The rate of change of (X — sin X) with respect to (1 — cos X) at X = 1 equals «e 


өз on Qa 


bi 
The opposite figure represents the curve f (X) 
ə the inflection is at X = ee- 


(а) zero x 
(b)-3 
(с)4 


(d) all the previous. 


In the opposite figure : 


ACisa tangent to the curve у? = 18 Xat 
the point A (2 56) and AB L AC , then 


the length of BC = гн ны length unit. 
(9 
(1 
(2 

(д) 13 


If y = f (X) represents a curve of polynomial function of third degree and j (X) «0 


atX« + , 7 (X)>0at X> -> and passes through the point (1 » 6) and there is 


a critical point at (— 1 » 2) » then the equation of the curve is ---- 
(8)у=2Х'+4 (уу-2Х7-4х2 
(Qysx!«2x'«x«2 (у= х?+2х?+3 
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The maximum value of the expression (sin X + cos X) is +--+ 


©! © en o$ 


(а)-4 (4 


The opposite figure shows a graphical 
representation to the curves f (X) » f 09 , 
Ро) where f (X) is polynomial 

» then the curves a » b »c represent 


in order ecese 
OLW FOFO 
DEMO FO 
OFW SOFO 
(4) ГОО» f 00» f CO 


An engineer design a hotel in form of the curve whose equation y = 4 X — lx 
where X is in metres. If it is covered by glass, the cost of one square metre is L.E. 1200 


» then the cost of the glass = L.E. e077 


@= (b) 715200 (с) 51200 (d) 15200 


In the opposite figure : 
If the straight line L is a tangent 


to the curve y = f (X) at the point A (2 » k) 


Shen f^ [POOF 0014 x2 өө 


ODE 
(3 
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J (ese? Æ + cos Ж) а x= mnm ба 
(8) - cot T + sin T (5) -4co 75-3 sin 2 
(25x (d) cot 7. — sin T 

Је (ғо) + f co)ax-e*x — $c 


(бух OMES (700 (4)f 09 
" 8608 4 Май / 
X?-3 , 2<Х<3 


Тһе function f : f (X) -| 


then the function has an absolute minimum value = =+ 


(а) 5 OL -5 -4 


If f is a polynomial function of fifth degree » then the greatest possible number of 


inflection points 18 eee- 
@)2 ОЕ (94 @5 


The opposite figure represents the curve : 


y= In X and the line X =e 5 then 
X 

the volume of the generated solid 

by revolving the shaded region 


à complete revolution about 


the X-axis = e cube units. 


ase | | ОШ par 


(4)9 л 


A man observes a plane flies horizontally at 3 km. hight exactly above him and with 
speed 480 km/h. » then the rate of change of the distance between the man and the plane 


after 30 sec. later = ............... 


320 
OF km./h. (6) 384 km/h. 
(с) 384 m /sec. (d) 30 cm/sec. 
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School Book Ө Model 1 


Examinations 


| First M Answer the following question 


Ф Choose the correct answer : 


3 
( 1) Which of the following functions satisfies the relation oy =y? 
x 


d 
1 : 
(8) ту (€ D' (b) sin X (суеХ iD 


( 2) If the radius length of a circle increases at a rate Ж cm /sec. the circumference of the 


circle increases at a rate Of «++ cm /sec. 


ӨР; ©? Or @?л 


( 3) The curve of the function f where f (X) = X 3.3 x? 4 2 is convex upwards when 


(а) = ›0[ 0) ез (е) 11 »3[ ОЛЕСІ 


л 

(4) 4] ? (sin X+ cos X) d X equals eere 

E 

(24 (52 (с) zero (аул 

5 4 
(5) If f is a continuous function on » J 2f(X)d X28 » J 3/(Х)4Х-9 
м 3 3 
123) 5 f (X) d X equals БРЭРЭЭЭЭ 
(a) zero (1 (с)3 (4)5 


(6) The area of the region bounded by the curve у =} 16- X? and X-axis measured in 


square units equals сзсз: 
(а) 167 (b) 123 © 8л (4) л 


(ШІП) Answer three questions only of the following 


[a] Find : | sin Хсокё Xd X « d cos! X €» 


[b] IfeX* - x? + y! 20 > find : У when Х=0 «1» 


[a] Find the equation of the tangent to the curve : X A-S y- y? +3=0 at point (- 1 »4) 
«14Х+5у-6=0» 


018%-- 
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[b] The lengths of the legs of the right-angle of a right-angled triangle at a moment 
» are 6 cm. and 30 cm. If the length of the first leg increases at a rate of i ст./тіп. 
and the length of (ће second leg decreases at a rate of 1 ст./тіп. » find : 
(1) The rate of increase in the area of the triangle after 3 minutes. 


(2) The time at which the increase of the area of the triangle stops. « | emJ/min. 96» 


[a] Determine the increasing and decreasing intervals to the function f where : 


709-Х42вілХ » 0<Х<2Л 


[b] A rectangle is drawn such that two adjacent vertices of the rectangle lie on the curve 
у= X? — 12 and the other two vertices lie on the curve y = 12 — X? , find the 


maximum area of this rectangle. « 64» 


[a] Find the volume of the solid generated by revolving the region bounded by the two 


curves y — Е and y = (Х- ЗУ a complete revolution about X-axis « 54 T cubic unit » 
[b] Sketch the curve of the function f which satisfies the following properties : 
(1170)-70)5-0 » f2)2-3 
(2) f 0) <0 for each X #2 
(3) È CO <0 for each X «2 
(4) } 00 » 0 foreach X» 2 
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В Answer the following question 


Choose the correct answer : 


( 1 ) The equation of the tangent to the curve of the function f where f (X) = gx 


m 2-0 А 
at point (Б ,1)в көзөө 
(а)2у=Х+1 ()у=2Х+2 (с)у=2Х-3 (42у-3Х-1 
(2)Ify=4n?+4 » 2-3һ2-2 , then the rate of change of z with respect 


to y equals е 
1 
ge ©? Oh © 
( 3) The maximum value of the expression : 8 X— X? where X ER is өзө зз 
(а) 8 (b) 16 (с) 32 @ 64 
( 4 ) If the slope of the tangent to the curve of the function f at any point on it equals 


= 2 and the curve passes through point (3 » 0) » then f (e? +2) equals еее 


(2)2 (5)3 (с) 2 (4) 3 


2 2 
(8)If f is a continuous function оп R › J /004Х-9аш | 1(Х)4Х--7 


6 
then J f CO d X equals с.е 


(2 (ъ)8 (с) 16 (d) - 63 
( 6) The volume of the solid generated by revolving the region bounded by the curve 


y 7 X * 1 and the straight lines y 20 » X=-1 and X=1 equals +--+ 
зл 5л 
(аул (9% (дж 2 


(ЕТІ Answer three questions only of the following 


[a] Find: (1) [xQ x- D? ax (23| xe? ax 


[b] Find the rate of change for :1 16 + X? with respect to E 2 when Х--3 «18 » 


ә 
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[a] If X cos y + y cos X= 1 ‚паа: 
[b] Find the absolute extrema values of the function f in the interval [- 1› 1] 


where f (X)=2 X? +6 X? +5 «1355» 


IKEK? when Xx«0 
[a] If f (X) = 5 
2X-X^ when X20 


Find : ( 1 ) The local maximum and minimum values of the function f 
3 
(2) Гтодах - 


[b] The volume of a cube increases regularly such that it keeps its shape at a rate of 
27 cmYmin. » find the increase of the area of its faces at the moment which its edge 


length is 3 cm. « 36 cm?/min. » 


[a] Find the area of the region bounded by the two curves : 

y- X? and y=6X- x? (in square units). « 9 square unit » 
[b] If the function f where f (X) = X? +a X? +b X has an inflection point at (2 » 2) 

» find the two values of the two constants a and b » then sketch the curve of the 


function. «-6»9» 


School Book 9 Model 3 


Examinations 


| First 4 Answer the following question 


Choose the correct answer : 


(1) The slope of the tangent to the curve of the circle : X? + y? = 25 
when X 23 equals КТҮҮ, 
кей 23 2 4 
Оку 4 © 12 3 
А 
(2)1f 09 = LX ә then f (3) = eee 
(4)-36 (b)- 12 (56 (4)4 


(3) 12% = ese? х , y=2and x=% » then y equals сес: 


(a)- (2 cot X) (b) - G + cot X) (2 - cot x (d) 3 - cot X 


2 4 
(зун Ёуооах=7 P £09d X22 sthen f [2/00-3в00-5]4Х 


(а)-18 (b)-8 (c) 10 (d) 14 
( 5) The area of the region bounded by the straight lines : 


y=2X-3 › y=X+1 » X=2 equals eee 
9 
(92 ОБ ©» @в 
(6) The volume of the solid generated by revolving the region bounded by the two curves 
y = tan X » and y = sec X and two straight lines X = E s X= T 


à complete revolution about X-axis approximated in cubic units equals сезе 
2 2 2 
л л 27, 2 
Оқа Oks oa (@2л 
(ПП Answer three questions only of the following 


[a] Find the derivative of y with respect to X where у= ?In x «XQIn X4 1)» 


3 
[b] If f (00 = 1 (Х-4) 5 find the convexity intervals upwards and downwards and the 


inflection points (if existed) to the curve of the function f 
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[a] Find : (1) ] x(x-5? dx (2)[4xe)*ax 


[b] Find the absolute maximum values of the function f where : 


foos X*—4 X? on the interval [0 ; 4] «0» 


[a] The volume of a solid of revolution generated by revolving the region bounded by the 
curve y = X? and the two straight lines X = 0 and y = 1 a complete revolution about 
X-axis is equal to the volume of a cylinder-like wire whose length is 42 units. 


What is the radius length of that wire ? « 1 length unit » 


[b] The two equal legs of the isosceles triangle with a constant base whose length is 
| cm. decrease at a rate of 3 cm /min. What is the rate of decrease in the area 


when the triangle becomes an equilateral triangle ? 


[a] Find the area of the region bounded by the two curves: X-y 20 » y 


« 3 square unit » 


[b] Sketch the curve of the continuous function f which has the following properties : 


(1) f (0) 23 

(2)30-2iC2-0 

(357009 »0 when-2«X«2 

(4)700 «0 when X»0 5 f(X)>0whenx<0 
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| First | Answer the following question 


Ф Choose the correct answer : 


3 
(1) у-23-3 ‚елшде , 47 
Х-2 ах? 


@)-12 (b)-6 (0)6 (ау 12 
(2) | see? X tan ХА X equals - 

(8) 4 sect xc (5) d sec? x «c © F ta! xc (4)-4 tan’ Хас 
(3) The normal to circle X? + у? = 12 at any point in it passes through point -- 


(a) 2 »3) (p) > 1) (c) (0 »0) (Ф)-2»-2) 


(4) The curve of the function f where f (X) = (X — 2) е^ is convex downwards on the 


interval зы өөө. 
(а) F = > oo| (©) +1 »2[ ©) 10,2[ ONES 


3 
(5) ! 3Х|1Х-414 X equals «+... 


(а)-27 (5-20 (с) 20 (4)27 


(6) When the region bounded Бу the curve X = Ls iz y < 4 and y-axis revolves 


{у 


а complete revolution about y-axis » then the volume of the solid generated 


measured in cubic units equals «+--+ 


(3) 2n (3122 (27102 @ 2 л log 3 


ПП Answer three questions only of the following 


[a] Find : (1) | GX?-4e? Sax f хах 
х» 


2 2 
[b] If sin y + cos 2 X 0 Prove that : ay (= ) tan y = 4 cos 2 X sec y 
dx? dx 


4 1 | 
tajir J одах-7, 4 в(дах-3 


4 
Calculate the value of : ! [00 +2200 -4]ах «- П» 
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[b] If the curve of the function f where f (X) =a X? +b X2 c X+ d has a local maximum 
value at (2 » 4) and an inflection point at (1 » 2) » find the equation of the curve. 


«fQos-Xx' «3x» 


[a] Find the area of the region bounded by the curve : 
үх «dy = 1 and the two straight lines Х= 0 » у-0 “1 square unit » 
[b] Graph the curve of the continuous function f which satisfies the following 
properties : 
(1)f(4)22f (324 
(2)70)-0 
(33700 «0 when X»40rX«2 
(43 Q0 «0 when X»3 » f 09» 0 when X«3 


[a] Prove that the volume of the solid generated by revolving the region bounded by 
the two curves у= E: and у = 5 — X just one revolution about X-axis equals 9 JU of the 
cubic units. 

[b] If A is the area of the part bounded by two concentric circle whose radii lengths are 
гү and r, where r, > гү » find the rate of change of A with respect to time at any 
moment at which г, = 10 cm. › гу = бст. » if known that at this moment гу 


increases at a rate of 0.3 cm/s. and r, decreases at a rate of 0.2 ст/8. «– 7.6 t em?/sec. » 
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| First | Answer the following question 


Тһе opposite figure shows the curve f (9 

of the function f where f (X) = a X? +b X? 

за › b are two constants. 

Complete : 

(1) The function f is decreasing for each X E ----------- 


(2) The curve of f has critical points when X € +з 
(3) The curve of f is convex upwards on the interval --------------- 

( 4) There is a local minimum value of the function f when X = нг» 
(5) f (D 5 з 


(6) The area of the region bounded by the curve of the function f and the two straight 


lines Х-2 » X=0 and y = 0 in square units equals =- 


(ТП Answer three questions only of the following 


[a] Find : 


(1)/ e? (442) ax (2) J 3x ax 


[b] The function f where f (X) = KG 62 HOR 
(1) Determine the increasing and decreasing intervals of function f 


( 2) Find the maximum values of the function f in the interval [0 > 2] 


[a] If f (X) =4 + cot X — sec? X » find the equation of the normal to the curve of 
the function f at a point lying on the curve and its X-coordinate equals л 
«4X-24y-3 472-0» 


[b] An empty tank whose capacity is 10 cubic metres. If the water is poured gradually in 
that tank at a rate of (2 t + 3) m?/min. where t time in minutes » find the time needed to 


fill the tank. «2 min.» 


221 


(? School Book Examinations - 


— — 222 


: OK 
[a] Find; Lim (2X—L) ets 
х—=\2Х+1 e 


[b] A rectangle - like poster contains 800 cm? of the printed material where the widths of 
both lower and upper margins are 10 cm. and the two side margins are 5 cm. what are 
the two dimensions of the posters which make its area as minimum as possible. 


« 60 330 ст,» 


[a] Find the volume of the solid generated by revolving the region bounded by the curve 


у-4-Х and the two positive parts of the axes of coordinates a complete revolution 


about X-axis. « 150. x» 


[b] If f OO = X? +aX?+bX-+4 where a and b are two constants » find the two values of 
a and b if the function f has a local minimum value when X = 2 and an inflection point 


when X = | »then sketch the curve of the function f 


School Book aie delG 


Examinations 


| First M Answer the following question 


In each of the following phrases ; choose (a) if the phrase is true and (b) if the phrase 


is false : 


( 1) The local maximum value of the function is greater than its local minimum 


value. (а) (0) 
(2) The rate of change of fn? «3 with respect to 5 1 is: eur (а) (b) 
(3) fy x 22 > then Y 2 21 (а) (b) 

ах“ хүх 

(4) [sax TG) () (b) 
(8) Ifys XIn X- X » then $% =n x (a) (b) 
(6) If (a of (a)) is an inflection point to the curve of the continuous function f 

» then j (a) = zero (а) (0) 


Second Answer three questions only of the following 


[a] Find : 
TKS -5x T 
aji ax (2) (3e5*+2)ax 
[ue TEN 
2 3 
[b] If y 2a e* * Prove that: =4 xy (3 +22) 


[a] Find : Jot Хо? Xd X 


[b] If s is the distance between point (1 » 0) and point (X » y) lying on the curve y -Үх 
» find the coordinates of point (X » у) at which s is as minimum as possible. « (4 , 1? » 


[a] Identify the absolute extrema values of the function f where f (X) = Х| (X 4) in the 


interval [- 1 53] 
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[b] If the slope of the tangent to the curve y = f (X) at any point on it equals 6 х2-Ых 
and f (0) = 5 » f (2) = — 3 » find the value of the constant b » then sketch the curve of 
the function f «b=-12» 


[a] Find the rate of change of In (9 + X5) with respect to X?43and X21 «39? 
[b] f A(0 53) » В(1>4) » C(250)Find using integration : 
(1) The surface area of A ABC 


(2) The volume of the solid generated by revolving A AOC a complete revolution 


about y-axis. «3 square unit » 4 7C cubic unit » 


School Book © Model 7 


Examinations 


| First | Answer the following question 


In each of the following phrases ; choose (a) if the phrase is true and (b) if the phrase 


is false : 
d 

(018 23x?-7 then > = 57, (а) (b) 
(2) The function f : f (Хх) = X?-3 X4 1 has an inflection point 

which is (0 » 1) (а) (b) 
(3) a [cot (cos 3 20] = 3 sin 3 x esc? (cos 3 X) (а) (0) 
(4)] (1 -cos X$ sin xd X=- 4 (1 + сов ХУ «c (а) (b) 

Қ x 
(5) Lim (1-4) =e (а) (b) 
(6) | (SE +) ах=2ењіх|- +e (а) (b) 


( ІП Answer three questions only of the following 


[a] Find : 
(1) Jxsinxdx 2af Сағақ 


[b] Find the equation of the tangent to the curve y = In (2 -42 cos x) at the point lying on 


it and its X-coordinate equals л «Х-у- тэн 0» 


[a] Identify the convexity intervals downwards and upwards and the inflection points 


(if existed) to the curve of the function f where f (X) = (х 4 + 3 


[b] A cuboid of metal whose base is square. If the side length of the base increases at 
a rate of 0.4 cm /sec. and the height decreases at a rate of 0.5 cm /sec. » find the rate of 


change of the volume when the side length of the base is 6 cm. and the height is 5 cm. 


3 
« б спт, /ѕес. » 
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3 
T 116 
[a] Find: | хүх+тах «16, 


[b] A rectangle - like playground in which two opposite sides end іп а semi-circle outside 
the rectangle of a diameter length equal to the length of this side. 
If the perimeter of the playground is 400 metres » prove that the surface area of the 
playground is as maximum as possible when the ground is a circle - like 


» then find its radius length. « 


[a] If f (0 2 X2-3 X «3 > find: 
(1) The absolute extrema value of the function f in the interval f [0 ; 2] 
( 2) The area of the region bounded by the curve of the function f and the straight lines 


Xz0 » X=2 » y=0 « 4 square unit » 


[b] Find the volume of the solid generated by revolving the region bounded by the curve 


X y =2 and the two straight lines X = 1 and X = 2 about X-axis « 2 Tt cubic unit » 


School Book 
Examinations Model 0 


| First 4 Answer the following question 


Complete the following : 


(1) If X? y? = 1 then БАН mee 

G4 eite Х|. 

(3) The function f : f (X) = X? -3 X — 1 has an inflection point which is зс; 
(4) If f is a continuous function on the interval [2 57] 


Л 4 
sthen J (дах, | fd Xs s 


(5) The area of the region bounded by the two curves у = X? and y = 4 X equals = 


square units. 


d 
(6)Ifys X?In X. , аж0 then Б. = о 


Second Answer three questions only of the following 


[a] Find : 
3 
(1) [$83 P ax (2)]х?е-*ах 
[b] Find the equation of the tangent to the curve of the function f where f (X) =2 tan? X at 


the point lying on the curve of the function f and its X-coordinate equals л 
«у-12Х-3Л/ж2» 


5 
[a] Find : | |Х-214Х 


[b] The opposite figure shows the two 


curves of the two functions g and z where : 
` М ; 
8(Х)-1(Х) » z(X)=f CO and f is 


a polynomial function at the variable X 


Sketch the curve of f knowing that it passes 
through the two points 
(7150) (154) 
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[a] Identify the absolute extrema values of the function f in the interval [0 » 2] 
» where f (X) 2 344-5? 
[b] A five metre length rod is fixed by a hinge to the ground at its base. If its top rises up by 


a winch at a rate of 1 m/min. » find the rate of decreasing the projector length of the rod 


on the ground when the height of the top is 3 metres. «3 m./min. » 


[a] If a trapezoid is drawn in a semi-circle such that its base its the diameter of the 
semi-circle » determine the measure of the angle of the trapezoid base such that its area 


is as maximum as possible. « 60? » 


[b] If a is the region bounded by the curve X y = 4 + X? and the straight lines 


Х-1 » X=4andy=0 find: 
(1) The area of region a in square units to the nearest unit. «414+ B square unit » 
(2) The volume of the solid generated by revolving the region about X-axis. 


« 57 JU cubic unit » 


School Book Ө MU del 9 


Examinations 


| First | Answer the following question 


Choose the correct answer : 
(11ИХ-212-7 , EP » hel »then # equals eee 
(94 (93 e» @в 
( 2) The curve of the function f is convex downwards on R if f (X) equals -------------- 
(2)2-x? (5)2-37 (92-x* @2+x* 
(3) If the curve of the function f : f (X)=X? +k X?+4 5 k CIR has an inflection 


point when X = 2 » then k = ++... 
(4)-6 (p)-3 (©) 6 @9 
(4) If f is a continuous function on R »_,J fooaxe? , «Инодах-- T 
Әнел [^ f 00 d X equals з 
(8)-4 (b) 18 (2)-18 (27 
(5)-(Гх-114 x equats — 
(а)-6 (50 (0)4 (4)8 
(6) The area of the region bounded by the curve у = X? and the two straight lines y = 0 


and X = 2 equals кыены ЕЙ 
©! (5)2 (94 (4)8 


Ж] Answer three questions only of the following 


3x 


Хх х (2) 9 хе Хах 
X^-1 


[a] Find : (1) f 


[b] Find the measure of the positive angle which the tangent of the curve y = X? makes 


with the positive direction of X- axis when X = 8 to the nearest minute. « 18° 26 » 
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[a] If sin X2 Xy » prove that : X? (y y) +2 cos X2 2y 


[b] If the curve y =2 X 243 X? 44 X 5 has two parallel tangent » one of them touches 


the curve at point (— 1 » 2) » find the equation of the other tangent. «4Х-у+5=0» 


[a] A balloon rises up vertically at a constant rate of 28 m /min. If the balloon is observed 
by a ground observer distant 200 m. away from the site of launching the balloon 
» find the rate of change of the angle of elevation of the observer when the balloon 


is 200 m. up. « 0.07 rad /min. » 


[b] If the slope of the tangent to the curve of the function f at any point (X » y) on the 
curve is 3 (X? — 1) » find the local maximum and minimum values to the curve of the 
function f and the inflection points if existed known that the curve passes through the 


point (— 2 »— 1) » then sketch this curve. 


Тһе straight line "АВ intersects the curve of the function f at point C (X » y) 
»where X»0 » A(052) » B(654) and f Q9 = 3 » find : 
( 1) The equation of the straight line AB «у= 4 X42» 
( 2) The coordinates of point C «(33)» 
( 3) The equation of the normal on the curve of f at point C and prove that it passes 
through the origin point O «Х-у=0» 
( 4) The volume of the solid generated by revolving (ће region bounded by the 
normal OC and the curve of the function and the straight line X = 6 and X-axis 


a complete revolution about X-axis. « 5 JU cubic unit » 
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Examinations 


| First M Answer the following question 


Complete : 


(1) Lim (1+5) — 


X—+ co 


(2) (6-2 cot x) = ОСОО 


(3) If the function f : f (X) =k X? +9 X? has an inflection point when X=- 1 
a then karmer 


3 
(d) 1 (4X3 -ex us xe 
( 5) If f is a continuous function on the interval [1 54] 


4 1 
sthen | Г004Х-,/ /004Х= nee 
(6) The area of the region bounded by the two curves y = X* + 1 andy 2 2 X? 


equals езе: square units. 


CTI] Answer three questions only of the following 


[a] Find : (1) [tan GX« D dX 2)fü-x5G8x-x?Pax 
[b] If the two parametric equations of the function f where y = f (X) аге: 

X22 n? + 3 and у= n^ , find each of the following when n = | 

(1) The equation of the tangent to the curve of the function f 


dy 
dx? 


«2Х-3у-7-041» 


(2) 9 


[a] Investigate the convexity of the curve of the function f where f (X) =| X? — 1 | and 


show the inflection points if existed. 
3 3 
тын ,f 7004Х-9 › „| /004Х-4 
5 
> find the valueof: _, f ЇЗГО)-6Х14Х «-48» 
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[a] Find the area of the plane region bounded by the two curves : 
y«x?z6 » у%2Х-3-0 « 2 square unit » 


[b] A right circular cylinder-like container of internal height 9 cm. and the interior radius 
length of its base is 6 cm. A metal rod of length 16 cm. is placed in the container. If the 
rate of sliding the rod away from the edge of the cylinder is 2 cm /sec. » find the rate of 


sliding the rod on the cylinder base when the rod reaches the end of its base. 


4 ст /sec. » 


[a] If the rate of change of the slope of the tangent to a curve at any point (X » y) on it is 
6 (1 —2 X) and the curve has a critical point when X = | and the function has a local 
minimum value equals 4 
(1) Find the equation of the normal to the curve when X =- 1 
( 2) Sketch the curve of the function and show the maximum and minimum values and 


the inflection points if existed. «X-12y4 10920» 


[b] Find the value of the solid generated by revolving the plane region bounded by the 


сшуеѕ:у= X^ 1 5 y=OandX=0 » Xzlacomplete revolution about X-axis. 


«23 T cubic unit » 


Egypt Exams 


(2017 : 2020 first and second sessions) 


Ф 


Differential & Integral calculus 


Egypt exams Ө 15 session 2017 


Answer the following questions : 


If the function f : f OQ =X + Ei has a critical point at X = 2 
» then the value ofa = eee 


un OK (274 @! 


If the curve of the function f : f (X) = cos X- a X? has ап inflection point at X = л 


» then the value ofa = ·-------------: 


et өз өз @-\ 


The absolute maximum value of the function f 
such that : f (X) = sin X + cos X in the interval [0 52 7t] is ------------- 


(а) zero ©) = (с)1 OU 


Answer one of the following items : 
[a] Determine the local maximum values and the local minimum values (if there exist) for 
the function f : f (X) 2 2- X) ех 
[b] Find the absolute maximum value and the absolute minimum value of the function f 
such that : f (X) 23 X*—4 X in the interval [- 152] 


1.2 А 
(2) Х+ 5 sin2X c (p) X *2sin2X«c 
T e г 
(c) X- 5 sin2X «c (d) X-sin2 Х+с 


In the orthogonal coordinate plane › the straight line AB is drawn passing through 
the point C (3 2) » cutting the positive part of X-axis at the point A and the positive part 
of y-axis at the point B » find the smallest area for A AOB such that O is the origin point. 


It f Q9- 1х1 then. | fO d xe з 


@4 ®2 (70 @-1 
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Find the area of the region bounded by the two curves: y=X? › y=5X 


Find the volume of the solid generated by revolving the region bounded by the two curves : 
y=X 2 yz3Xacomplete revolution about the X-axis 


Answer one of the following items : 


[a] Find : J X dx [b] Find : | x? n xax 


If f (X) =a e” , then f (= 2) = 


(8)-7 Q) 09-70) (9-1C2 (076—2) 


In X _ 
шай аа. ы. 
(9255 ®х+° (с)2Х+с @In|X|+e 
foot xd x= ае 
(а) In [sin Х|+с (b) In|cos Х| c 
(©)-In| sin X| e c (d) n esc Х|+с 


Find the equation of the normal to the curve y = 3 e* at the point lying on it and its 


X-coordinate equals — 1 


If y = cot (0) > t=3 X » then (12)... 
-n -X =й : 
Ора 9% os = 


The slope of the tangent to the curve X у? = 3 at the point (3 » 1) = ee 
229 | 1 
9-6 os Or Oz 


2 
rx=2t! , у= 2-1, find: Фу atz=0 
74 7 4Х 


If a stone fell in a settle water lake » then a circular wave is formed whose radius increases 
at a rate of 4 cm /sec. Find the rate of increasing of the surface area of the wave at the end 


of 5 seconds. 
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Answer the following questions : 


f sect X tan Xd X= —— 


@ 1 se x «c (5) | sec! x c © d tn xc @ > ап? х+с 


Find the maximum area for the isosceles triangle that could be drawn inscribed in 


a circle whose radius equals 12 cm. 


If f (X) = sin? X > then _ P POJ d 365 nein 


(4 OD (©) zero (@-1 


Find the area of the region bounded by the two curves: y = X 2 , уш4Х 


Find the volume of the solid generated by revolving the region bounded by the two curves 


yx), y =2 X acomplete revolution about X-axis. 


Answer one of the following items : 


[b] Find : JA dx 


If y = sec X s then y (7) = — 


ORE (56 (с)8 (аум 


(93 Q5 (94 (46 


If y=X sin X » prove that : х xdi У +2у= 0 


A rectangle of length 24 cm. and width 10 cm. » if its length shrinks at a rate of 2 cm /sec. 


while its width increases at a rate of 1.5 cm /sec. Find the rate of change of its area at the 


end of 4 seconds » after how many seconds does the area stop increasing ? 
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(2)31n2 (5 112 ӨШ @213 


8 
In X 
panes d Me coms 
d 
(2) XIn zc vot 
2 2 
(с) 5 шЇХЇ-с сет ші 


EF 
If y 2 (X? 5)* »find 7. 


If f :]- 1 44[ —9 R » f (X) =X? -3 X > then the number of the critical points for the 


function f equals +--+ 


(а) zero OF (с)2 (93 


If the curve y = X? +a X? + X has ап inflection point at (3 »—9) 5 then a+ b = өөс 


(а) 15 (56 (6)-9 (4)-12 


The maximum value for the expression : 4 X — X? ; where X ER is нөхөн 


(94 ©? (933 OK 


Answer one of the following items : 
[a] Determine the maximum and the minimum local values for the function f 
such that : f (X) 2 X 3-3 X?—9 x , then determine the inflection point (if exists) for 


the function. 


[b] Find the absolute extrema values of the function f such that : 


fCeozi0xe * , хЄ[0›4] 
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Answer the following questions : 


If aJ =b~such thata »bER* , a#b then үн 


ӨЙ: (b)log, b (c)log, a (4) юв? 


3 5 5 
t | fœ@ax=12 » ,Гтодах-16»еһ, |? fO d XS err 


(а)-28 (5-4 (с)4 (9) 28 


Answer one of the following items : 


[a] Find : f x? (x? Dax 


[b] Find : [(x- 3 ? Xa x 


Пвһ040-------- 
(2)-In|cos Ө |+ c (b)- In cos «с 
(суіпсов 0 +c (ау Па соѕ 0 |+ c 


-л (b) zero (сул (42л 


Answer опе of the following items : 
[a] Find the local maximum values and the local minimum values of the function 
fif (X) =x 5-3 X-2 ,and the inflection points of the curve of the function 
(if exists) 
[b] Find the absolute extrema values of the function f : f (X) 2 X (X 2s 12) in 
the interval [- 1 »4] 


If £f OQ = X f (X and f (3) 2 5, then f (3) = с 


(а)-50 (524 (с) 15 (4)27 


The curve of the function f : f (X) = (X-2)e X 5 is convex upwards in the interval з 
(а)]-1›,2[ (Б) Еее »0[ © ›=[ (@)10›2[ 
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Find the equations of the tangent and the normal to the curve : 


X=secO » y=tan OatO=7 


: а?у /ауу2 
If sin y + cos 2 X=0 » prove that : ——7 —(—-) tan y = 4 cos 2 X sec 
2 ia ax? T d P 


(24 (b) 3 or 2 


For the function f such that f (X) 2 — 2 X + 6 » then all of the following statements are 


correct except «m 


(сб (08 


(а) the curve of the function f convex upwards in the interval ]— «o »ео| 
(b) the function f has a local minimum value at X = З 
(с) the curve of the function f has no inflection points. 
(а) f (X) is decreasing in the interval |3 5 cof 


por qe аі и dy b dX 
If y =a XP such that a and b are constants » prove that ; х 23 2 5 x $X 
Y dt X dt 


Find the volume of the solid generated by revolving the region bounded by the curve 
у= X? +2 , the X-axis and the two straight lines X -2 » X= 2 a complete revolution 
about the X-axis. 


(2)31n2 (® 4 2 (© 2 


(4)21һ3 


Фин f (X) = X (a — In X) such that a is constant » the curve of the function has a critical point 


atX-esthenaz-e 


ШІ | (99 24 (92 


А metalic circular sector whose area is 4 cm? Find the radius length of the sector's circle 
which makes its perimeter as minimum as possible. 
What is the measure of its angle then ? 


Q Find the area of the region bounded by the curve y 24 — X? and the straight line y = X + 2 
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Answer the following questions : 


OU (521 (с) zero (9-1 


If the curve : y = (2 X — a)? + 4 has an inflection point at X 2 5 , then ase 


(22 (4 (5 (4) 10 


A lake infected by bacteria has been treated by an antibacterial. If the number of 
bacteria z in 1 cm? after n day is given by the relation z (n) = 20 (12 -In (15) +30 
such that 1 <n € 15 


(1) When the number of bacteria be minimum during this interval ? 


(2) What is the least number of bacteria during this interval ? 


Find the volume of the solid generated by revolving the region bounded by the two curves 


у=Х ? and y-3X-2acomplete revolution about the X-axis. 


If y 2e +m% then 95. = ООСО 


(OP: (pex (ge (91 


Га 
17 x4 4cos X 


(2-1 (b) zero (с)1 (4)4 


Answer one of the following items : 


[a] Find : | x 0+ 26d x [b] Find : | (x +5) e* ax 
Х+2 
X41 ЭСЕ areae 
(2) Le In X D +e (©) x- Inl x lec 
сы (à) X Inl жс 
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л 
© sec? X tan ЖКА ЗЕР iude 


(a) zero $i (91 (4)2 


Ф Answer one of the following items : 


[a] Find the local maximum and minimum values (if found) of the function f : 


feosx*-ax? 


4x 
2 


[b] Find the absolute extrema values of the function f : f (X) = 7 
4 


1 
in the interval [— 1 53] 


Т“ ( "e — 


X— = 


©! ©3 (e (фе 


Фи the curve of the function f (X) = a X? & 12 X+ 1 has a critical point at X 2 2 


s then аш өнөө 


(2)12 (5-3 (с)-1 @3 


рэн the equations of the tangent and the normal to the curve : y = 3 + sec X at the point 


which lies on the curve and its X-coordinate equals іл 


Find the area of the region bounded by the curve y = | 2 X and the straight line y = X 


Ify 220947. » 7-12-4 ,then the rate of change for y with respect 


to z equals «e 


2t (3t (с)6 (9) 12 


The curve of the function f : f (X) = (X-2)e Х is convex downwards in the 


interval “өн 


(2 eo sf (51-1 »2f (с)10>21 (4) 0»«| 


IfsinX2Xy » prove that : X? (y + У) +2 соѕ X22y 


d 
It Xe? -2-In2« In Xand -6ах-2 , y -0 > find 77 
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Answer the following questions : 


The volume of the solid generated by revolving the region enclosed by the curve 


y=2 Х? and the line y = 8 Xa complete revolution about the X-axis is equal to +--+ 
8 4 
OLM (8х-2х27ах ORA (8x-2x?ydx 


(ул (64 Х°-4 xax (л, @ х*-64х?° ax 


The area of the region bounded by the curve y = X? and the straight lines : 
y =O and X = 2 equals +--+. unit of area. 


s (^ ©2 @! 


Answer one of the following two questions : 


[a] Use integration by parts to find : | х2(4-х24 x 
[b] Find : J sin? x d x 


The function f : f (X) = X^ - 4 X? has ve 


(а) one local minimum value and two local maximum values. 


(b) two different local minimum values and one local maximum value. 
(с) two local minimum values and no local maximum values. 


(d) two equal local minimum values and one local maximum value. 


Let f be the function » defined Бу: f (X) = Ёс »then the local minimum value of f 


(e Or OLG (Ф)-е 


Answer only one of the following two questions : 
[a] Find the values of a and b such that the curve of the function y = X) aX? +b X has 
an inflection point at (3 » — 9) » then determine the local maximum and local minimum 


values of the function. 
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[b] Find the absolute extrema values of the function f » where f (X) = 2 х?е^ 
»X€[-3 51] 


Liny sou 
х—0 
(ауа? (5)2а (с)21па (4)2 а? 
If y 2 (e *In X) беп Ў. SER 
y HIC 


(e (k-n x) (6) (2-х) 
OF -nx (де (+ х) 


Find the equation of the tangent to the curve : 


у= 3 X? In Xat the point (1 » 3) which lies on it. 


Determine the dimensions of the rectangle 


of largest area that can be inscribed in 5 
ч 
the right-angled triangle shown in the figure. | 


d 
If y = sec" х, еп ту EE алдадын арнадын 


(ауп вес"! X tan X (b) ny tan X 


(©) ny cot X (@ ny 


The slope of the tangent to the curve : cos (1 лу ) =3 X+ 1 at the point (5- , 2) 


Одон ыо (68 @-3 


As a spherical raindrop falls ; it reaches a layer of dry air and begins to evaporate at a rate 
that is proportional to its surface area. Show that the radius of the raindrop decreases at 


à constant rate. 


given that : the area (A) = 4 JU i? , the volume (v) = 4 лг 
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ш10-со8Х ыу ойу 
у= у »prove that : X7; +2 ту cos X 
In X? 
ГЕРН 

х 3 | 
Game ee Өдөн @зхжн: 


4 
Let f be the function given Бу: f (X) = E ! then the function f is decreasing 


(а) ]- +- 1[ only (5) ]- 1 » O[ and |1 > f 
(с) Jo » 1[ only @ l->- Пава 0,1 


If the slope of the tangent to a curve at any point (X » y) on it is (a csc? X) » where a is 


constant » find the equation of this curve given that the curve passes through the two 
points (т (5) , (3 л , 1) 


4 


6 
Find : А) | X-4|d X (write your steps) 
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Answer the following questions : 


ego л ШУ P— 

If y = sec 7 + sec т › then ту = 

l sec X tan X X tan X. 

(а) j see у tan (b)4 sec j an 4 

Шалы 1.090 їй 7 
© 4 эес- tan X e 2 (d) 4 sec араар + ес tan а 


The derivative of (X — sin X) with respect to (1 — cos X) at X = л equals сес 


өт өй On of 


ABC is a triangle » in which AC = 7 cm. » BC 23cm. ; AB = X cm. and m (Z ABC) = 0 


If че = 1.3 rad.min. when Ө = л » find 4х at this instant. 


ч Ëy (ЧУ UP 
If y = sec X » prove that : у-— + (15) зу (Зу!-2) 
Lim 2-1, 223 
х- 


(2)31n2 (5) 42 © log 2 (4)213 


- 2х Зу. esee 
у= 1а (1 +e ) > then y = 


Олл © 


Ite? 


2X 2 2е2Х 
x x 


l+e? lte? 


Find the equation of the tangent to the curve y = In [2 =p cos X] at the point which lies 


on it and its X-coordinate is a 


Find the positive number for which the sum of its multiplicative inverse and four times its 


square is the smallest possible. 
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(а)1п|соз X| & c (b)- In [sec X| +e 
(с) sec? X c (4) In | sec X|+ c 


2 
Let f be the function given Бу: f (X) = (2 — 4j$ » then the function f is decreasing 


(а) ]- »- 2[ and Jo » 2[ (6) 1-2 »0[ and |2 ,=[ 
(ol »- 2| only (4) 10 » 2| only 


If the slope of the tangent to a curve at any point (X » y) on it is (x х+1 ) 


» find the equation of this curve given that the curve passes through the point (0 , 11) 


2X4X? , ах<0 " 
Iff:f ea TRA f QO d X (write your steps) 
2x-X? , atXz0 


If the function f : f (X) 22a X? +b X +3 has a local extrema at (1 »2) 


s then a+ bz зене: 


сам 


If the graph of j (X) (the second derivative 


of f) is shown in the given figure for 


-2< Х<4 »then the graph of the 


function f is convex upwards in eese. 


(4)-1«Х«1 
(5)0«Х«2 


(с)-2«Х«-1ошу 
(4)-2«Х«-1аа1«Х«3 
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Answer one of the following two questions : 


[a] If the curve of the function : 
y =a X? + b X? has an inflection point at (1 » 4) » determine the values of a and b 


» then determine the local maximum and local minimum values of the fuction. 


[b] Find the values of the absolute extrema of the function 1(007-2Х e*.xe [73.5 1] 


The volume of the solid generated by revolving the region enclosed by the curve 


у = X? and the line y = 3 Ха complete revolution about the X-axis is equal to -------- 
3 3 
(iym, а@х-х??ах (n, 9 х2-хәах 


(Ол,Гоб-өхбах Onr, 2-з max 


The area of the region bounded by the straight lines : y=X»X=2andy=0 


equals «e unit of area. 


2 ©! c (04 


Answer one of the following two questions : 


[a] Use integration by parts to find j x? Inxd x 
[b] Find | X sin 2 x2) a x 
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Answer the following questions : 


@)In|x?+3X|+e (6) 3 1х2 +3 Х|+е 
© 1 nlx? +3 х|+е (d)3log IX? +3 Х|+с 


The curve of the function f : f (X) = X?—9 x? 120 X + 6 is convex downwards 


(уен 


Find the equation of the curve passes through (һе point (1 » 0) and the slope of its tangent 


at any point on it equals X e” 


(8) 10»«| U ]- e »4[ (6) ]- 4 > 10[ (IULII 


= 
Find ай 2 (sin X + cos xy d X (write your steps) 
2 


If the curve of the function f : f (X) = X? +k X? 4, КЄ has an inflection point at X = 2 


(4)9 


(с)6 


'Тһе function f such that f (X) = S sg XE[2 54] has е-е 


Х-1 
(а) ап absolute maximum value at X = 4 (5 an absolute minimum value at X = 2 
(с) an absolute minimum value at X = | (а) an absolute maximum value at X = 2 


Answer only one of the following two questions : 
[a] Identify the increasing and decreasing intervals and the local maximum and local 
minimum values of the function f : f (X) = 2 Х2-5%2 2193 


[b] Identify the convexity intervals upwards and downwards and the inflection points 
(if exists) of the function f : f QQ = X* - 6 X? + 16 


IfX-tanO » y= sec гн ил лыг өөөөөөөө 
x y x 
(xy E (Ox Ора 
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dy 
ix" 500 Xoy= 3 at X=» then y = кебе еее 


(2)2- tan x E. dodi (c)3 + tan X (d)2 + tan X 


Answer only one of the following two questions : 
[a] Find : f(x? + Dx«2d x 
[b] Find : | X sin Xd X 


d 
гү (вес Х- 1) (sec X + 1] 2s 
(а) sec? X tan? X (b) 2 sec? X tan X 


fen x er Xtan X 


If X у? %2Ху-8 » then the value of y at the point (1 » 2) equals = 


(2-3 (9-3 e OF č 


A plane fly horizontally at a height of 3000 m. from the surface of the ground and with 
velocity 480 km./h. to pass directly above an observer оп the ground. 
Find the rate of change of the distance between the plane and the observer after 30 sec. 


"v 


3 
If y zae such that a is constant » prove that : — ) 


Шу- "m then "s PUN 
(а) y sin X cos X (Б) sin x) оо” x- 1 
CLR DR (4) 3 sin X cos x 


Find the equations of the two tangents of the curve : y = Х2%3Х-2 which are 
perpendicular to the straight line: X + бу = 1 


Find the greatest volume of the cuboid whose base is a square and its total surface area 


equals 150 cm? 


sib / YY e (otl ~ Lie ly za ekis- Ја Jalis) уд] | 249 ——— 
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Answer the following questions : 


о|— 


(e)e? (де 


If y =In| sin Х| теп 97. = eee 


(аулап X In 10 (b) tan X (с) cot X log e (d) cot X 


Find the equation of the two tangents to the curve : х?+ у? = 8 іп which the tangents аге 


perpendicular to the straight line y = 4 — X 


In the given figure : 
ABCD is a rectangle in which : AB 23 cm. » BC =2 cm. ї 
» а straight line is drawn passes throught the point C and D С 
intersects AB in E and AD in F. 5 
A 3m. В 


Find the smallest area of A AEF 


| (cos xe" X «3 x) ax e ен. 
(e e x? +e (B- eX х? +с 
(e)e X х? «c (d)- eX x3 «c 


The function f : f (X) = X)43x?-9 Xhas ee 
(а) a local a minimum value at the point (0 » 0) 

(b) an inflection point at (1 »— 5) 

(с) an inflection point at (- 1 » 11) 


(d) a local a minimum value at the point (~ 3 » 27) 


Find the equation of the curve passes through the point (1 » 2) and the slope of its tangent 


at any point on it equals ED »X#0>y#0 
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л 
© Find : d (4 + JU cos 2 X) d X (write your steps) 


If the curve of the function f : f Q0 =X 34k X24 s has. an inflection point at 


X=1>thenk equals EAE 


@3 OK ©-3 @-6 


The function f : f (X) = X & қ xe[1 ‚3] ККУУ: 


(а) an absolute minimum value at X = 1 (b an absolute minimum value at X = i 


(с) an absolute maximum value at X 2 — 1 (а) an absolute minimum value at X = 3 


Answer only one of the following two questions : 
[a] Identify the increasing and decreasing intervals and the local maximum and local 


minimum values of the function f : f (X) = Х9-3:Х2-9Х-17 


[b] Identify the convexity intervals upwards and downwards and the inflection points 
(if exists) of the function f : f (X) =X E Х2 


If X-asec?0 5 y =a tan? 0 sa is constant » then 45 = iens 


(a) tan Ө (Б) $ tan 0 (©) $ tan 0 sec 0 (d) З atano 


ҥ,]?уодах=4 sthen J” (3700-1) 4Х- СЭР 


(a) 12 (p) (с)9 (4)-8 


Answer only one of the following two questions : 
[a] Find : [x (X+ 26a x 


[b] Find : [XIn| X|d X 


If y = sec X + tan X s then trees 
(Dy жувесХ-0 (Ъ)ў-узесХх=0 
(с)ў+уссХх=0 @y-yesex=0 
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2 3. UY — 
If X^-Xy*y =0 » then = 


2Х-у x«ay? 2Х-у ЗЭХ 
C ETT ©- 2Х-у Ө dr 


А car moves from a fixed point in the north direction with velocity 30 km./h. and after one 
hour another car moves from the same point in the west direction with velocity 80 km/h. 
Find the rate of change of the distance between the two cars after one hour from the 


movement of the second car. 


: - 
Шу-е e x? Prove that: £% = 9 (y- x5) +2 
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Differential & Integral calculus 


Al-Azhar exams Ө 15 session 2019 


Answer the following questions : 


Choose the correct answer from the given ones : 
(1)If f O9 = XIn X s then P F 09 d X= wn 
e&-e-1 i= 
©! Ор rz Oe 
( 2) The curve of the function f : f (X) = (X -2) e% is convex downwards on 
the interval еее 
(а) ]- 9 > f (01-152| (с) 10 ›21 (4) 10›=[ 
( 3) A point moves on a curve whose equation is у? = 16 X If the rate of change of 
its X-coordinate with respect to time at y = 2 equals 3 cm /sec. 
» then the rate of change of its y-coordinate with respect to time at the same point 
БЕ cm /sec. 
4 5 
(85 (b) 10 (95 (4) 16 
( 4) The volume of the solid generated by revolving the region bounded by the curve 


ys X? and the straight line y = 2 X complete revolution about 


X-axis = JU cube unit. 
32 32 64 64 
5 15 15 © 5 


x y бу? © 
у x : x {ху 
(б)тх=2 +3 sy = эел #5, — att= 


27 


(92 i (94 (4% 


Answer only three questions from the following : 


[a] Find the two equations of the tangent and the normal to the curve 


Xsin 2 y = y cos 2 X at the point (2,7) 
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[b] Calculate the area of the region bounded by the curve of the function 
f: f Q0 = 3 X2 +1 , X-axis and the two straight lines X 2 — 1 and Х= 2 


[a] It X? y =alnX » prove that : х2у +5 ху + 4 y = 0 where a is constant. 


-1 
a csc? X 


[b] If the slope of the perpendicular to a curve at any point (X » y) lies on it equals 


where a is constant » find the equation of the curve given that it passes 


through the two points ( , 3) and (2 - ) 


[a] In a perpendicular coordinate plane » AB is drawn to pass through the point 
C (3 » 2) and intersects the positive coordinate axes at point A and point B 
Prove that the minimum area of triangle AOB equals 12 squared units where O 
is the origin point (0 » 0) 

[b] Find : 


OP е2 еа х (2)Їх2шхах 


[a] If the point (1 » 12) is the inflection point to the curve of the function f where 
ТЇ(Х)-а X? + b X? , find the values of a and b then determine the absolute extrema 


values of the function f on the interval [- 1 › 3] 
[b] Find : 


(1)]-Х+1 ах (2)Ї{з—х2ах 
х-1 
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Answer the following questions : 


Choose the correct answer : 


( 1) The volume of the solid generated by revolving the region bounded by the two curves : 


y- х, у = | one complete revolution about y-axis is e=- 


сана @-л 


е Ж—1 

Bine -» (p)In(e? *e1) ©)’ +e) (@ п e? - 1) 
(3)Lim ЖШС. 

@)0 (е ©! (де! 
(4Фух=(@-у)@ +у)@ +y?) (1 еу) йел 13 = — 

(947 (6)-8y’ @-ty’ Q-1y 
(5)Ifys cot ($z) »z 23 X sthen $ = — atX-1 


л л л л 
(0-3 ® 36 (9-2 (%-% 
( 6 ) If the surface area of a sphere increases at a constant rate 6 cm?/sec. when the radius 


length of the sphere equals 30 cm. » then the rate of increasing of the volume of sphere 


at this moment = +++ cm? /sec. 


(2)- 18 (b) 140 (с) 90 (2) 90 л 


Answer only three questions from the following : 
[a] Find the two equations of the tangent and the normal to the curve : X = sec? 0-1 


jyctangat9- 7 


3 
[b] Find the area of the region bounded by the curve of the function f : f (X) = | 2Х+2› 


the straight line X = 3 and lies above X-axis. 
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Фа] If the perimeter of a circular sector is 30 cm. and its area is as maximum as 


possible » find the radius length of its circle. 


3 3 5 
гын f rooax-o J 100) 4х=4 » find the value of „Г (3700 «6x]dx 


[a] Find the local maximum › local minimum and the inflection points (if exists) of the 


function f : f (X) 2 XIn X 


[b] If the slope of the tangent to a curve at any point (X › y) lying on it is equal 


(5-2 sec? 2 X) » find the equation of the curve known that the curve passes 


through the point e , 339 


b 
4. "E 
[a] If y ae* »provethat Xy y -2y y - Xy =0 


» where a and b are two non-zero constants. 
[b] Find : 


(15|зх(2х «зах (2) 3 Хах 
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Answer the following questions : 


Choose the correct answer : 
(1) If f Q9 24 X+ f 6 cos? Xd X еп) (0) гэн 

(a) 10 (524 (23-2 (@2 
( 2.) If the slope of the tangent to the curve at any point (X » y) equals 4 e*,f(022, 
then f (= 2) = 


(@)4 ()4e4 ()2e^ (4)2е 
3 
(3) y 2 X" where n is a natural number T 120 X *-? ,thenn 2 sss 


(а)7 (b) 10 (с)6 (4)5 


(4) The curve of the function f is convex downwards in R if f (X) = 


(234 x^ (p3-x? ©3-x? @3-x* 


( 5) A cuboid whose base dimensions are 9 cm. and 12 cm. » if the rate of increase of its 


volume is 27 cm?/min. » then the rate of change of its height = ===- cm /min. 
(94 (94 o: (9% 

(6) | xüsx diseases жс 
(2)21nIIn3 XI (6) 2 InIIn 3 xl 


(©) 6 In| In3 Х| (3) 2 mI3xI 


Answer only three questions form the following : 
[a] Find the two equations of the tangent and the normal to the curve 


X= sec0 »y =tan Oat 0= 7f 
5 
[b] Find : , f |x-3|dx 


[a] Find the equation of the curve y = f (X) » slope of the normal at any point on it is 


(4 y + 3) sec X known that the curve passes through the origin point. 


b 
[b]If y zae * »provethat: Xyy 42y y -X (Y 20 


— —— 258 


Second session 2020 


[a] An open field is bounded by a straight river from one of its sides. Determine how to 
place a fence around the other sides of the rectangle-like piece of land to surrounded as 


maximum area as possible by a 800 meter fence. What is the area of the land then ? 


4 1 
ғын }00ах=7 >, g00dx-3 


4 
» calculate the value of J [f O0 +28 (х) - 4]d x 


[a] If f (00 = (X - 1)4 +3 » determine the increasing and decreasing intervals of the 
function » then find the local maximum values › local minimum values and the 


inflection points if it exist. 
[b] Find : 
3 
(1) [Xsec? хах (2э|хїх-їах 
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Answer the following questions : 


Choose the correct answer : 
(1) 16у2 -21х- zero T eee 

OT шік Ox OFJ 
( 2.) If the curve of the function f has an inflection point when X = 2 where 


Ро) -Х7-кх2-4 »then the value of k = veee 

@-6 ©-3 ()3 (96 
(эш, ГР food x4 фа, [3/ 00-1]4Х= з 

(2)9 (буц (с)12 (4)-8 
(4) The sum of two positive integer is 5 and the sum of cubic of smaller number and 


double of square of the other is as minimum as possible » then the two numbers are 


represented by the set of elements -- 


(a) {251} (5) {2,3} (0)14›1} $1.3] 


( 5 ) If the radius length of circle increase at rate X cm/sec. » the circumference of the 


circle increase at a rate Of -.------------- cm /sec. 
2 
Or Ор (сул (4у2л 
(6) Х- - equals PU 


(а) 1 (b undefined 3 (d) 9 


Answer only three questions form the following : 


[a] Find the two equations of the tangent and the normal to the curve of the function : 
у-3-сойхах- 7 


[b] Find each of the following : 
1 -262Х зх-1) 
cf e52 (2) [ax 
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2 ызы ай | dy „Чу (dy 
[a] If y *2Xy-Baprow thats (X+ y) m2 ry (ax) = Zero 


[b] The slope of tangent to a curve at any point (X эу) on it equals 2 = 3 


Find the equation of the curve if it passes through the point (e » 2 e + 5) 


[a] A balloon rises vertically from point A on the ground surface. An apparatus is placed 
to follow up the motion of the balloon at point B at the same horizontal plane of point 
A and distance 200 meters from it. At a moment the apparatus observed the elevation 
angle of the balloon to find it х » and it increases at a rate of 0.12 rad/min. Find the 


rate of the balloon elevation at this moment. 


[b] Find each of the following : 


()fx?In xax (3, Ix-21ax 


[a] If f (X) = i X? — 9 X +3 find the intervals of increasing and decreasing » then find 


the local maximum and minimum values. 
[b] Find following integrations : 


3 
cos X-5 In5x 
1)1----8 2))—=-dx 
as- rri aje 
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